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Herd Health Management
Effects of Piglet Birth Weight and Litter Size on 
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Table 1. Effect of piglet birth weight on preweaning growth performance1
Birth	weight	category,	lb2
Item ≤	2.3 2.4	to	3.3 3.4	to	4.3 ≥	4.4 SEM Probability,	P	<
Pigs,	no. 243 796 857 308
Live	born,	% 11.0 36.1 38.9 14.0
Birth	weight,	lb 1.92a 2.92b 3.78c 4.72d 0.02 0.0001
Sow	BCS	post-farrowing3 3.0 3.0 3.0 3.1 0.1 ---4
Litter	total	born 13.3a 13.1ab 13.0b 12.6c 0.1 0.0001
Litter	live	born 12.1a 11.9a 11.9a 11.6b 0.1 0.02
Litter	born	dead 1.1 1.2 1.1 1.0 0.1 ---
Preweaning	ADG,	lb 0.38a 0.49b 0.55c 0.59d 0.01 0.0001
Weaning	wt,	lb 11.6a 15.3b 17.5c 19.5d 0.2 0.0001
Pig	BCS	at	weaning5 2.69a 2.87b 2.89bc 2.93c 0.02 0.0001
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Table 2. Effect of litter size on piglet growth performance preweaning1
Total	born	category2
Item ≤	11 12	to	14 ≥	15 SEM Probability,	P	<
Litters,	no. 73 77 45
Pigs,	no. 644 903 657
Birth	weight,	lb 3.36a 3.34ab 3.31b 0.02 0.04
Sow	BCS	post-farrowing3 2.96a 3.01a 3.10b 0.05 0.0001
Litter	total	born 9.4a 13.0b 16.6c 0.1 0.0001
Litter	live	born 8.8a 12.0b 14.8c 0.1 0.0001
					By	birth	weight	category %	of	litter no./litter %	of	litter no./litter %	of	litter no./litter
					≤	2.3	lb 8 0.7 11 1.3 13 1.9
					2.4	to	3.3	lb 26 2.3 41 4.9 40 6.0
					3.4	to	4.3	lb 39 3.4 37 4.4 41 6.1
					≥	4.4	lb 27 2.4 11 1.3 6 0.9
Litter	born	dead 0.6a 1.0b 1.8c 0.1 0.0001
Preweaning	ADG,	lb 0.51a 0.50b 0.50b 0.01 0.04
Weaning	wt,	lb 16.3a 15.9b 15.8b 0.2 0.03
Pig	BCS	at	weaning4 2.86 2.84 2.85 0.02 ---5
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Figure 2. Relationship between total born and number of pigs weaned from each birth 
weight category.
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Herd Health Management
Effects of Porcine Circovirus Type 2 and 
Mycoplasma	hyopneumoniae Vaccination 
Strategy, Birth Weight, and Gender on 
Postweaning Performance of Growing-Finishing 
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Preweaning	ADG,	lb3 0.52 0.52 0.01 ---4
Initial	birth	wt,	lb 3.51 3.50 0.01 ---
Weaning	age,	d 25.10 25.05 0.44 ---
ADG,	lb
					d	0	to	d	22 0.74 0.74 0.03 ---
					d	22	to	44 1.43 1.36 0.07 0.0001
					d	0	to	d	44 1.09 1.05 0.02 0.0001
					d	44	to	74 1.58 1.56 0.04 ---
					d	0	to	d	74 1.28 1.25 0.02 0.001
					d	74	to	156 1.89 1.92 0.03 0.05
					d	0	to	156 1.61 1.61 0.02 ---
Pig	weight,	lb
					Weaning	(d	0) 16.54 16.49 0.15 ---
					d	22 32.69 32.54 2.68 ---
					d	44 63.71 61.97 3.55 0.0001
					d	74 111.06 108.73 3.33 0.001
					d	156 268.21 267.88 5.79 ---
Body	condition	score5
					d	0 2.86 2.86 0.02 ---
					d	22 2.98 2.99 0.01 ---
					d	44 3.00 3.00 0.01 ---
“Fainting”	reaction,	% 0.00 1.58 0.29 0.0001
Cull	and	<	215	lb	BW,	% 6.80 6.80 1.50 ---
Postweaning	mortality,	% 1.67 1.46 0.41 ---
Carcass	characteristics6
					Pigs,	no. 213 205
					Final	BW	(181	d	of	age),	lb 267.7 270.3 2.88 ---
					HCW	(192	d	of	age),	lb 206.8 208.9 1.97 ---
					Backfat	depth,	mm 17.46 18.13 0.38 ---
					Loin	depth,	mm 56.78 57.66 0.53 ---
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Table 2. Effect of pig birth weight on subsequent growth and carcass characteristics1
Growth	performance
Birth	weight	category,	lb
SEM≤	2.5 2.6	-	3.0 3.1	-	3.3 3.4	-	3.6 3.7	-	3.9 4.0	-	4.4 ≥	4.5
Pigs,	no. 283 325 287 314 270 275 239
Preweaning	ADG,	lb2 0.40a 0.49b 0.50b 0.52c 0.54c 0.58d 0.60d 0.01
Initial	birth	wt,	lb 2.18a 2.82b 3.21c 3.50d 3.80e 4.18f 4.83g 0.01
ADG,	lb
					d	0	to	d	22 0.59a 0.67b 0.73bc 0.75cd 0.78d 0.82e 0.86f 0.03
					d	22	to	44 1.17a 1.30b 1.37c 1.41d 1.47e 1.48e 1.56f 0.07
					d	0	to	d	44 0.88a 0.98b 1.05c 1.08d 1.12e 1.15e 1.21f 0.02
					d	44	to	74 1.39a 1.51b 1.56bc 1.60cd 1.62d 1.65d 1.64d 0.04
					d	0	to	d	74 1.09a 1.19b 1.25c 1.29d 1.32e 1.35ef 1.38f 0.02
					d	74	to	156 1.76a 1.87b 1.91bc 1.90bc 1.95cd 1.98d 1.98d 0.03
					d	0	to	156 1.45a 1.55b 1.60c 1.61c 1.66d 1.69de 1.71e 0.02
Pig	weight,	lb
					Weaning	(d	0)	 12.26a 15.05b 15.78c 16.70d 17.33e 18.68f 19.81g 0.23
					d	22 24.93a 29.51b 31.56c 33.00d 34.25e 36.56f 38.51g 2.70
					d	44 50.39a 57.75b 61.18c 63.51d 66.14e 68.72f 72.20g 3.60
					d	74 92.23a 103.10b 107.94c 111.61d 114.95e 118.10f 121.33g 3.45
					d	156 239.22a 258.09b 264.99c 268.80c 276.35d 282.77e 286.09e 6.08
Body	condition	score3
					d	0 2.73a 2.85b 2.88bc 2.88bc 2.85b 2.93d 2.92cd 0.03
					d	22 2.98 2.97 2.99 2.98 2.99 2.98 2.99 0.01
					d	44 3.00 3.00 3.00 3.00 3.00 3.00 3.00 0.01
Cull	and	<	215	lb	BW,	% 17.38a 10.48b 4.95c 7.35bc 3.09cd 2.35cd 1.77d 2.15
Postweaning	mortality,	% 1.15 1.21 1.02 2.71 1.16 1.96 1.73 0.84
continued
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Table 2. Effect of pig birth weight on subsequent growth and carcass characteristics1
Growth	performance
Birth	weight	category,	lb
SEM≤	2.5 2.6	-	3.0 3.1	-	3.3 3.4	-	3.6 3.7	-	3.9 4.0	-	4.4 ≥	4.5
Carcass	characteristics4
					Pigs,	no. 58 69 62 60 56 59 56
					Final	BW	(181	d	of	age),	lb 258.73a 264.37b 269.74b 269.33bc 270.15bc 274.96cd 277.70d 3.60
					HCW	(192	d	of	age),	lb 195.75a 204.43b 209.66bc 209.47bc 210.98bc 210.81bc 214.96c 2.93
					Backfat	depth,	mm 17.83 18.17 18.55 17.98 17.66 17.45 17.09 0.62
					Loin	depth,	mm 55.11 56.62 57.29 57.66 58.51 57.12 58.27 0.97
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Preweaning	ADG,	lb2 0.52 0.52 0.01 ---3
Initial	birth	wt,	lb 3.51 3.50 0.01 ---
Weaning	age,	d 25.09 25.06 0.44 ---
ADG,	lb
					d	0	to	d	22 0.73 0.76 0.03 0.0001
					d	22	to	44 1.40 1.39 0.07 ---
					d	0	to	d	44 1.06 1.08 0.02 0.06
					d	44	to	74 1.63 1.50 0.04 0.0001
					d	0	to	d	74 1.29 1.25 0.02 0.0001
					d	74	to	156 2.02 1.80 0.03 0.0001
					d	0	to	156 1.68 1.54 0.02 0.0001
Pig	weight,	lb
					Weaning	(d	0) 16.49 16.54 0.15 ---
					d	22 32.24 32.99 2.68 0.01
					d	44 62.49 63.19 3.55 ---
					d	74 111.44 108.35 3.33 0.0001
					d	156 278.87 257.22 5.79 0.0001
Body	condition	score4
					d	0 2.87 2.86 0.02 ---
					d	22 2.98 2.99 0.01 0.01
					d	44 3.00 3.00 0.01 ---
Cull	and	<	215	lb	BW,	% 4.60 8.90 1.50 0.001
Postweaning	mortality,	% 1.73 1.40 0.41 ---
Carcass	characteristics5
					Pigs,	no. 203 217
					Final	BW	(181	d	of	age),	lb 279.33 258.65 2.87 0.0001
					HCW	(192	d	of	age),	lb 215.04 200.65 1.95 0.0001
					Backfat	depth,	mm 19.66 15.93 0.38 0.0001
					Loin	depth,	mm 57.04 57.41 0.53 ---
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y = -0.0205x2 + 0.2481x + 0.8465
R2 = 0.1915
Figure 1. Relationship of birth weight and lifetime ADG.
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y = -3.668x2 + 45.558x + 152.79
R2 = 0.2031
Figure 2. Relationship of birth weight and BW at 181 d of age.
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Herd Health Management
Effects of Porcine Circovirus Type 2 and 







































This publication from the Kansas State University Agricultural Experiment Station and Cooperative Extension Service 
















































This publication from the Kansas State University Agricultural Experiment Station and Cooperative Extension Service 














































This publication from the Kansas State University Agricultural Experiment Station and Cooperative Extension Service 





























This publication from the Kansas State University Agricultural Experiment Station and Cooperative Extension Service 
has been archived. Current information is available from http://www.ksre.ksu.edu.
25
Herd Health Management
Table 1. Effect of PCV2 vaccines on nursery pig growth performance, feed intake, and 
feed efficiency1
PCV2	treatment2
Item	 Control Circumvent CircoFLEX SEM
d	0	to	8
					ADG,	lb 0.28 0.26 0.29 0.02
					ADFI,	lb 0.28ab 0.26a 0.29b 0.01
					F/G 1.02 1.03 1.04 0.03
d	8	to	14
					ADG,	lb 0.73 0.68 0.70 0.03
					ADFI,	lb 0.96a 0.87b 0.95a 0.04
					F/G 1.31 1.29 1.37 0.03
d	14	to	21
					ADG,	lb 1.04 1.03 1.02 0.03
					ADFI,	lb 1.55 1.48 1.54 0.04
					F/G 1.50ab 1.45a 1.52b 0.03
d	21	to	29
					ADG,	lb 1.07a 0.96b 1.10a 0.03
					ADFI,	lb 1.70a 1.57b 1.72a 0.04
					F/G 1.60 1.65 1.58 0.03
d	29	to	35
					ADG,	lb 1.50 1.48 1.50 0.04
					ADFI,	lb 2.20 2.16 2.25 0.06
					F/G 1.47 1.46 1.51 0.02
d	0	to	35
					ADG,	lb 0.89a 0.85b 0.90a 0.02
					ADFI,	lb 1.29a 1.23b 1.32a 0.03
					F/G 1.45 1.45 1.47 0.01
Weight,	lb
					d	0 12.9 13.0 13.0 0.6
					d	21 26.9 26.3 26.6 0.9







This publication from the Kansas State University Agricultural Experiment Station and Cooperative Extension Service 
has been archived. Current information is available from http://www.ksre.ksu.edu.
26
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Table 2. Effect of M.	hyo vaccines on nursery pig growth performance, feed intake, and 
feed efficiency1
M. hyo	treatment2
Item	 Control RespiSure SEM Probability,	P <
d	0	to	8
					ADG,	lb 0.28 0.27 0.01 0.44
					ADFI,	lb 0.28 0.27 0.01 0.40
					F/G 1.03 1.03 0.03 0.88
d	8	to	14
					ADG,	lb 0.69 0.72 0.03 0.10
					ADFI,	lb 0.93 0.93 0.04 0.82
					F/G 1.35 1.29 0.02 0.06
d	14	to	21
					ADG,	lb 1.05 1.01 0.03 0.05
					ADFI,	lb 1.54 1.51 0.04 0.25
					F/G 1.47 1.50 0.02 0.23
d	21	to	29
					ADG,	lb 1.07 1.01 0.03 0.02
					ADFI,	lb 1.71 1.62 0.04 <0.01
					F/G 1.61 1.60 0.02 0.80
d	29	to	35
					ADG,	lb 1.51 1.48 0.04 0.31
					ADFI,	lb 2.24 2.16 0.06 0.03
					F/G 1.49 1.47 0.02 0.26
d	0	to	35
					ADG,	lb 0.89 0.87 0.02 0.10
					ADFI,	lb 1.30 1.26 0.03 0.06
					F/G 1.46 1.45 0.01 0.57
Weight,	lb
					d	0 12.9 13.0 0.6 0.22
					d	21 26.7 26.5 0.9 0.50
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PCV2 × M. hyo: P = 0.68
SEM = 1.3




0).	M. hyo	vaccine	treatments	were:	M. hyo	controls	(No	M. hyo	vaccine)	and	RespiSure	(pigs	
vaccinated	with	2	mL	RespiSure	administered	intramuscularly	on	d	0	and	21.)
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Herd Health Management
Effects of Porcine Circovirus Type 2 Vaccination 
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Table 1. Effects of porcine circovirus type 2 (PCV2) vaccination and gender on growth performance1
Barrow Gilt Probability,	P <
PCV2	vaccination: No Yes No Yes SEM
Gender	×	
Vaccine Vaccine Gender
Initial	wt,	lb 12.6 12.6 12.6 12.6 0.37 0.99 0.99 0.99
d	0	to	152
					ADG,	lb 0.59 0.58 0.60 0.59 0.03 0.95 0.93 0.75
					ADFI,	lb 0.87 0.82 0.87 0.86 0.04 0.62 0.46 0.55
					F/G 1.50 1.41 1.49 1.47 0.04 0.33 0.14 0.57
d	15	to	293
					ADG,	lb 0.93 0.89 0.98 0.92 0.02 0.56 0.02 0.04
					ADFI,	lb 1.43 1.36 1.50 1.44 0.04 0.88 0.04 0.04
					F/G 1.55 1.53 1.53 1.56 0.01 0.07 0.82 0.48
d	29	to	504
					ADG,	lb 0.90 0.96 0.84 0.92 0.04 0.85 0.08 0.22
					ADFI,	lb 1.61 1.60 1.56 1.60 0.07 0.66 0.81 0.69
					F/G 1.80 1.66 1.85 1.74 0.02 0.54 0.001 0.01
d	0	to	50
					ADG,	lb 0.81 0.83 0.81 0.82 0.03 0.99 0.62 0.86
					ADFI,	lb 1.34 1.30 1.34 1.33 0.05 0.69 0.63 0.71
					F/G 1.65 1.57 1.66 1.62 0.02 0.10 0.001 0.05
d	50	wt,	lb 53.9 54.1 53.4 54.0 1.76 0.94 0.82 0.88
Finisher	weights5
					d	71	wt,	lb 82.6 90.0 82.1 87.5 1.38 0.47 0.001 0.26
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Table 2. Effects of porcine circovirus type 2 (PCV2) vaccination and gender on pig counts1
Barrow Gilt Probability,	P <
PCV2	vaccination: No Yes   No Yes SEM
Gender	×	
Vaccine Vaccine Gender
d	0	pen	count,	no. 55.8 55.8 56.0 56.0
Pigs	remaining,	%
					d	152 99.7 99.5 99.3 99.6 0.31 0.39 0.41 0.76
					d	293 98.8 99.3 99.3 99.1 0.39 0.38 0.74 0.66
					d	504 95.1 98.7 96.2 97.5 1.01 0.25 0.38 0.39
					d	715 79.3 97.3 81.0 96.2 1.82 0.44 0.001 0.68
					d	995 69.9 96.5 76.2 96.0 1.68 0.05 0.001 0.83
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Herd Health Management
Effects of Sirrah-Bios PRRSV-RS Vaccine on 
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Table 1. Effect of PRRSV-RS vaccine on growth performance of finisher pigs1
Treatment2
Item Control Vaccinated Probability, P <
Initial	wt,	lb 58.4	±	1.7 58.7	±	1.7 0.90
d	0	to	112
					ADG,	lb 1.96	±	0.03 1.93	±	0.03 0.45
					ADFI,	lb 5.35	±	0.08 5.36	±	0.08 0.94
					F/G 2.74	±	0.02 2.78	±	0.02 0.15
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Herd Health Management
Table 2. Effect of PRRSV-RS vaccine on within-period and cumulative mortality1
Treatment2
Probability,	P <Item Control Vaccinate
Inventory
					Processing3 781 780 ---
					Weaning4 707 725 ---
					Entry	to	finisher5 641 658 ---
					Off	test6,7 529 535 ---
Within-period	mortality
					Processing	to	weaning,	% 9.5 7.1 0.08
					Nursery,	% 9.3 9.2 0.95
					Finisher,	% 4.4 5.9 0.20
Cumulative	mortality
					Processing	to	weaning,	% 9.5 7.1 0.08
					Processing	to	end	of	nursery,	% 17.9 15.6 0.23
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Sow Herd Nutrition and Management
Effects of Increasing Feeding Level During Late 
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Sow Herd Nutrition and Management
Table 2. Effects of late gestation feeding level and parity designation on sow weight and backfat1
Gilt Sow Probability,	P <
Late	gestation	feeding	level2: Normal	 +	2	lb   Normal	 +	2	lb SEM
Level	×	
Parity Parity Level
no. 22 21 33 32 --- --- --- ---
Gestation	length,	d 114.9 115.4 115.5 116.0 --- --- --- ---
Lactation	length,	d 20.8 20.6 19.9 19.4 --- --- --- ---
Backfat	measurements,	mm3
					Gestation	d	35 20.0 20.1 13.5 13.7 0.78 0.94 0.001 0.83
					Gestation	d	90 20.3 20.4 14.9 14.9 0.91 0.96 0.001 0.93
					Gestation	d	112 19.0 19.9 14.9 15.3 0.77 0.70 0.001 0.39
					Farrowing 18.4 18.7 14.8 15.4 0.69 0.77 0.001 0.51
					Weaning 15.1 14.5 13.4 13.9 0.75 0.38 0.09 0.94
Lactation	backfat	loss,	mm4 3.4 4.3 1.3 1.4 0.57 0.30 0.001 0.22
Weights,	lb
					Gestation	d	35 415.8 412.8 432.9 434.7 11.42 0.76 0.02 0.94
					Gestation	d	90 497.0 498.2 506.1 504.7 13.36 0.89 0.40 0.99
					Gestation	d	112 528.9 542.0 541.8 551.5 13.25 0.87 0.27 0.25
					Farrowing 485.4 491.3 520.0 527.8 12.57 0.92 0.001 0.44
					Weaning 455.4 450.0 503.1 512.3 14.51 0.40 0.001 0.83
Weight	changes,	lb
					Farrowing	to	weaning	 -30.1 -41.2 -16.7 -15.3 4.79 0.12 0.001 0.23
					d	90	to	112	 32.2 43.9 35.5 46.6 4.60 0.92 0.36 0.001
					d	90	to	farrowing	 -10.9 -6.3 13.3 22.5 4.52 0.57 0.001 0.09
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Table 3. Effects of late gestation feeding level and parity designation on lactation feed intake1
Gilt   Sow Probability,	P <
Late	gestation	feeding	level2: Normal +	2	lb   Normal +	2	lb SEM
Level	×	
Parity Parity Level
no. 22 21 33 32 --- --- --- ---
Gestation	d	35	feed	amount,	lb/d 4.6 4.5 5.7 5.7 --- --- --- ---
Gestation	d	90	feed	amount,	lb/d 4.6 6.5 5.7 7.7 --- --- --- ---
Total	gestation	feed	intake,	lb3 522.6 573.7 657.8 708.2 16.41 0.99 0.001 0.001
Lactation	ADFI,	lb
					wk	1 9.9 6.8 10.6 11.6 0.89 0.001 0.001 0.03
					wk	2 12.1 10.5 13.7 14.1 0.46 0.007 0.001 0.09
					wk	3 13.2 12.1 14.0 14.5 0.81 0.04 0.001 0.43
					Overall 11.7 10.0 12.9 13.5 0.49 0.001 0.001 0.10
Lactation	total	intake,	lb
					wk	1 65.8 47.9 61.6 62.8 4.87 0.02 0.17 0.03
					wk	2 84.9 73.7 96.1 98.7 3.25 0.007 0.001 0.09
					wk	3 92.7 85.0 97.9 101.3 5.66 0.04 0.001 0.43
					Overall 243.9 207.3 255.1 262.4 9.37 0.004 0.001 0.06
Feed	cost,	$/female4
					Gestation 50.85 55.82 64.01 68.91 1.597 0.99 0.001 0.001
					Lactation 27.83 23.66 29.12 29.95 1.070 0.004 0.001 0.06
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Table 4. Effects of late gestation feeding level and parity designation on piglet performance1
Gilt   Sow Probability,	P <
Late	gestation	feeding	level2: Normal +	2	lb   Normal +	2	lb SEM
Level	×	
Parity Parity Level
no. 22 21 33 32 --- --- --- ---
Total	born
					no. 14.6 14.0 11.9 12.9 0.82 0.20 0.004 0.70
					avg.	wt,	lb3 3.10 3.29 3.38 3.14 0.130 0.04 0.55 0.80
					Total	wt,	lb3 44.3 43.7 38.3 39.0 2.02 0.74 0.004 0.99
Mummies,	% 1.86 3.95 1.25 0.84 1.075 0.18 0.05 0.36
Stillbirths,	% 3.40 3.35 4.53 4.25 1.538 0.93 0.40 0.89
Live	born
					no. 13.8 12.9 11.2 12.3 0.73 0.13 0.02 0.82
					avg.	wt,	lb 3.13 3.32 3.39 3.15 0.127 0.04 0.67 0.78
					Total	wt,	lb 43.0 42.2 36.8 37.4 1.93 0.67 0.002 0.96
Cross-fostering
					no. 12.5 12.4 11.2 11.5 0.34 0.58 0.001 0.63
					avg.	wt,	lb4 3.22 3.25 3.28 3.18 0.072 0.18 0.93 0.53
					Total	wt,	lb4 40.0 40.4 36.6 36.5 0.98 0.79 0.001 0.89
Weaning
					no. 11.5 11.5 10.6 10.5 0.32 0.91 0.002 0.98
					avg.	wt,	lb 13.40 13.35 13.45 13.28 0.315 0.82 0.98 0.70
					Total	wt,	lb 152.6 153.7 141.6 139.4 4.60 0.69 0.003 0.89
Piglet	wt	gain,	lb
					Daily 0.48 0.48 0.50 0.50 0.018 0.99 0.10 0.97
					Overall 10.16 10.08 10.19 10.11 0.305 0.99 0.92 0.77
Litter	wt	gain,	lb
					Daily 5.43 5.47 5.27 5.31 0.215 0.99 0.36 0.83
					Overall 112.6 113.2 105.0 103.0 4.40 0.72 0.03 0.86
Preweaning	mortality 7.35 7.05 5.65 8.28 2.117 0.40 0.90 0.50
Sow	and	litter	wt	gain,	lb5 82.5 71.9 88.2 87.6 6.66 0.28 0.03 0.23
Feed	intake/sow	and	litter	wt	gain6 3.3 1.9 3.0 3.5 0.57 0.07 0.21 0.34
Subsequent	performance	
					Wean	to	breed,	d 5.15 4.71 4.47 4.40 0.171 0.24 0.002 0.10








This publication from the Kansas State University Agricultural Experiment Station and Cooperative Extension Service 
has been archived. Current information is available from http://www.ksre.ksu.edu.
48
Sow Herd Nutrition and Management
Table 5. Effects of late gestation feeding level and parity designation on sow weight and backfat of subse-
quent performance1
Parity	2 Parity	3+ Probability,	P	<
Late	gestation	feeding	level2: Normal +	2	lb   Normal 	+	2	lb SEM
Level	×	
Parity Parity Level
no. 14 19 26 25 --- --- --- ---
Gestation	length,	d 115.9 115.9 115.8 116.3 --- --- --- ---
Lactation	length,	d 19.2 19.5 19.8 19.4 --- --- --- ---
Backfat	measurements,	mm3
					Gestation	d	90 15.4 16.5 14.7 15.5 1.32 0.88 0.32 0.25
					Gestation	d	112 15.2 16.8 15.0 16.1 1.34 0.77 0.63 0.12
					Farrowing 14.8 16.2 14.9 15.8 1.35 0.79 0.87 0.20
					Weaning 14.5 14.4 13.7 15.5 1.25 0.22 0.90 0.27
Lactation	backfat	loss,	mm4 0.45 1.94 1.15 0.14 0.67 0.005 0.21 0.58
Weights,	lb
					Gestation	d	90 492.8 510.2 520.1 528.5 19.2 0.72 0.08 0.30
					Gestation	d	112 547.0 565.9 560.9 577.8 21.0 0.95 0.35 0.19
					Farrowing 516.8 533.3 551.2 561.8 19.6 0.82 0.02 0.29
					Weaning 504.5 501.6 531.5 549.4 18.8 0.40 0.003 0.54
Weight	changes,	lb
					Farrowing	to	weaning	 -11.6 -31.5 -16.2 -12.6 7.03 0.02 0.12 0.08
					d	90	to	112	 40.1 55.3 40.4 49.8 3.56 0.20 0.27 0.001
					d	90	to	farrowing	 8.8 23.0 25.7 33.9 6.56 0.48 0.002 0.01
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Table 6. Effects of late gestation feeding level and parity designation on lactation feed intake of subsequent farrowing1
Parity	2 Parity	3+ Probability,	P <
Late	gestation	feeding	level2: Normal +	2	lb   Normal +	2	lb SEM
Level	×	
Parity Parity Level
no. 14 19 26 25 --- --- --- ---
Gestation	d	0	feed	amount,	lb/d 5.7 5.6 5.7 5.8 --- --- --- ---
Gestation	d	90	feed	amount,	lb/d 5.7 7.6 5.7 7.8 --- --- --- ---
Total	gestation	feed	intake,	lb 663.5 701.0 659.8 723.8 16.95 0.34 0.50 0.001
Lactation	ADFI,	lb
					wk	1 11.2 11.4 11.8 13.1 0.86 0.30 0.05 0.18
					wk	2 14.1 13.4 13.8 14.5 0.72 0.13 0.46 0.96
					wk	3 15.9 15.0 16.0 16.6 0.91 0.21 0.14 0.78
					Overall 14.0 13.4 14.0 14.9 0.66 0.10 0.09 0.73
Lactation	total	intake,	lb
					wk	1 57.8 61.9 69.9 71.7 7.55 0.81 0.03 0.54
					wk	2 98.9 94.1 96.4 101.5 5.04 0.13 0.46 0.96
					wk	3 111.3 104.9 112.3 116.4 6.37 0.21 0.14 0.78
					Overall 267.6 261.3 278.3 289.3 15.52 0.39 0.06 0.82
Feed	cost,	$/female3
					Gestation 64.56 68.21 64.20 70.43 1.649 0.34 0.50 0.001
					Lactation 30.54 29.82 31.76 33.01 1.344 0.39 0.06 0.82







This publication from the Kansas State University Agricultural Experiment Station and Cooperative Extension Service 
has been archived. Current information is available from http://www.ksre.ksu.edu.
50
Sow Herd Nutrition and Management
Table 7. Effects of late gestation feeding level and parity designation on piglet performance in a subsequent litter1
Parity	2 Parity	3+ Probability,	P <
Late	gestation	feeding	level2: Normal +	2	lb   Normal +	2	lb SEM
Level	×	
Parity Parity Level
no. 14 19 26 25 --- --- --- ---
Total	born
					no. 15.1 13.5 12.3 12.2 0.89 0.29 0.006 0.28
					avg.	wt,	lb3 3.17 3.69 3.18 3.10 0.180 0.01 0.02 0.07
					Total	wt,	lb3 47.1 48.4 36.6 37.2 3.05 0.87 0.001 0.65
Mummies,	% 0.94 1.26 1.71 0.77 0.796 0.35 0.84 0.65
Stillbirths,	% 6.60 4.26 6.07 6.18 1.960 0.46 0.68 0.50
Live	born
					no. 14.0 12.7 11.2 11.4 1.07 0.27 0.004 0.42
					avg.	wt,	lb 3.17 3.71 3.21 3.13 0.18 0.01 0.03 0.05
					Total	wt,	lb 44.6 46.5 34.6 35.2 3.17 0.75 0.001 0.53
Cross-fostering
					no. 12.0 11.8 11.1 11.4 0.55 0.57 0.08 0.87
					avg.	wt,	lb4 3.28 3.65 3.21 3.21 0.15 0.07 0.009 0.06
					Total	wt,	lb4 39.2 43.0 35.3 36.6 2.17 0.39 0.001 0.07
Weaning
					no. 11.2 11.2 10.2 10.1 0.56 0.81 0.004 0.82
					avg.	wt,	lb 13.05 14.52 13.46 13.80 0.58 0.14 0.67 0.02
					Total	wt,	lb 146.8 163.0 136.3 138.4 8.86 0.22 0.004 0.11
Piglet	wt	gain,	lb
					Daily 0.51 0.56 0.52 0.55 0.02 0.46 0.89 0.02
					Overall 9.77 10.87 10.25 10.59 0.51 0.24 0.77 0.04
Litter	wt	gain,	lb
					Daily 5.58 6.13 5.09 5.25 0.35 0.38 0.004 0.12
					Overall 107.57 120.15 101.07 101.68 7.81 0.24 0.02 0.19
Preweaning	mortality,	% 6.09 5.16 7.26 11.02 3.50 0.30 0.13 0.53
Sow	and	litter	wt	gain,	lb5 95.0 87.8 85.1 89.7 8.74 0.31 0.48 0.82
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Table 2. Effects of creep diet complexity on pig and litter performance1,2
Creep	diet	complexity
Item No	creep Simple Complex SE P-value
no.	of	litters 26 26 44 --- ---
no.	of	pigs/litter
					d	18	(start	creep) 10.8 11.0 10.3 0.3 0.30
					d	21	(weaning) 10.5 10.8 10.2 0.3 0.38
Weaning	age,	d 21.3 21.2 21.2 0.2 0.86
Pig	weights,	lb
					d	0	(post-fostering) 3.44 3.37 3.48 0.13 0.70
					d	18	(start	creep) 12.52 12.43 12.46 0.44 0.95
					d	21	(weaning) 14.20 14.04 14.22 0.46 0.74
					Total	gain	(d	18	to	21),	lb 1.67ab 1.59a 1.76b 0.07 0.06
					Daily	gain	(d	18	to	21),	lb 0.64ab 0.61a 0.69b 0.03 0.03
Litter	weights,	lb
					d	0	(post-fostering) 36.44 37.04 36.05 1.92 0.90
					d	18	(start	creep) 131.90 134.00 127.58 6.66 0.60
					d	21	(weaning) 149.16 151.04 145.22 7.21 0.70
					Total	gain	(d	18	to	21),	lb 17.24 17.02 17.72 0.73 0.72
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Table 3. Interactive effects of creep diet complexity and consumption category on preweaning performance of creep-fed pigs1,2
Simple Complex P-value
Item Non-eater Eater Non-eater Eater SE Complexity Category
Complexity	
×	Category
no. 203 79 145 304 --- --- --- ---
Pig	weight,	lb
					d	0	(post-fostering) 3.37 3.35 3.46 3.44 0.13 0.62 0.63 0.87
					d	18	(start	creep) 12.65 11.62 13.07 12.17 0.44 0.40 <.0001 0.78
					d	21	(weaning) 14.26 13.14 14.88 13.84 0.46 0.29 <.0001 0.82
Total	gain,	lb 1.62 1.51 1.79 1.71 0.01 0.02 0.08 0.84






Table 4. Effects of creep diet complexity on suckling pig performance according to weight category1,2,3
Simple Complex
Item Bottom Middle Top SE Bottom Middle Top SE P-value
no. 45 198 39 --- 81 301 67 --- ---
%	of	total 16 70 14 --- 18 67 15 --- ---
%	eaters 47 25 23 --- 83 65 62 --- ---
Pig	weight,	lb
					d	18	(start	creep) 9.04 12.43 15.83 0.22 8.09 12.94 17.44 0.20 <.0001
					d	21	(weaning) 10.19 14.04 17.77 0.26 9.52 14.73 19.40 0.20 <.0001
Total	gain,	lb 1.14 1.61 1.95 0.08 1.43 1.79 1.97 0.07 <.0001
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(M) SE N	vs.	E N	vs.	M E	vs.	M
no.	of	pens 9 9 9 --- --- --- ---
Pig	weight,	lb
					d	21	(weaning) 14.11 13.96 14.20 0.29 0.41 0.97 0.42
					d	24 14.77 14.88 15.04 0.26 0.52 0.13 0.34
					d	28 16.38 16.69 16.47 0.40 0.72 0.24 0.39
					d	49 33.11 34.08 33.93 0.93 0.14 0.21 0.80
Daily	gains,	lb
					d	21	to	24 0.21 0.31 0.28 0.05 0.01 0.08 0.35
					d	25	to	28 0.40 0.40 0.41 0.45 0.97 0.69 0.66
					d	21	to	28 0.32 0.35 0.35 0.02 0.15 0.22 0.82
					d	29	to	49 0.80 0.84 0.82 0.04 0.07 0.29 0.40
					d	21	to	49 0.68 0.72 0.70 0.03 0.05 0.19 0.46
ADFI	(d	21	to	24),	lb 0.23 0.29 0.26 0.04 <.0001 0.02 0.002
F/G	(d	21	to	24) 1.06 0.96 0.93 0.09 0.38 0.23 0.75
Pen	CV3,	%
					d	21	(weaning) 23.8 25.1 23.5 0.8 0.26 0.78 0.16
					d	24 22.3 22.5 21.3 0.9 0.83 0.42 0.29
					d	28 22.9 21.8 21.2 0.9 0.40 0.19 0.63
					d	49 20.7 19.5 19.6 1.0 0.40 0.43 0.96
CV4	change,	%
					d	21	to	24 -1.6 -2.5 -2.3 0.8 0.39 0.52 0.82
					d	21	to	28 -0.9 -3.2 -2.3 0.8 0.06 0.26 0.43
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Table 7. Postweaning growth performance of non-eater and eater pigs within mix pens 
(50% non-eaters:50% eaters)1,2
Consumption	category
Item Non-eater Eater SE P-value
no. 113 108 --- ---
%	of	total 51 49 --- ---
Pig	weights,	lb 	 	 	 	
					d	21 14.81 13.82 0.31 0.02
					d	24 15.26 14.88 0.31 0.38
					d	28 17.04 16.58 0.33 0.35
					d	49 33.42 34.02 0.82 0.54
Daily	gains,	lb 	
					d	21	to	24 0.15 0.36 0.04 <.0001
					d	25	to	28 0.45 0.42 0.03 0.48
					d	21	to	28 0.32 0.39 0.02 0.002
					d	29	to	49 0.78 0.83 0.03 0.04

































Figure 1. Total and daily creep feed intake of litters (mean ± SE) fed either simple or 
complex creep diets.
abP <	.0006;	yzP <	.0006.
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Table 2. Analyzed chemical composition of diets1
Added	copper2: No Yes No Yes
Added	zinc3: No No Yes Yes
Phase	14
					Zinc,	ppm 69	(196) 286	(196) 3,031	(3,196) 3,099	(3,196)
					Copper,	ppm 73.7	(26.2) 161.4	(151.2) 10.5	(26.2) 182.8	(151.2)
Phase	25
					Zinc,	ppm 204	(194) 256	(194) 1,823	(2,194) 1,819	(2,194)










This publication from the Kansas State University Agricultural Experiment Station and Cooperative Extension Service 
































Table 3. Effects of zinc oxide and copper sulfate on weanling pig growth performance1
Probability,	P <
Phase	1	diet2: Control Cu Zn Cu	and	Zn Zn Cu	and	Zn Zinc	×	
CopperPhase	2	diet3: Control Cu Zn Cu	and	Zn Cu Cu SEM Zinc Copper
Initial	wt,	lb 13.6 13.6 13.6 13.6 13.6 13.6 0.74 0.12 0.49 0.59
d	0	to	14
					ADG,	lb 0.32a 0.40b 0.47bc 0.49c 0.48bc 0.49c 0.029 0.23 0.001 0.14
					ADFI,	lb 0.49a 0.58b 0.57ab 0.60b 0.59b 0.60b 0.320 0.25 0.04 0.07
					F/G 1.52a 1.45a 1.22b 1.23b 1.24b 1.24b 0.043 0.35 0.001 0.59
wt	on	d	14,	lb 18.1a 19.3ab 20.2bc 20.5c 20.3bc 20.5c 0.96 0.22 0.001 0.14
d	14	to	28
					ADG,	lb 1.03a 1.17c 1.06ab 1.21c 1.20c 1.13bc 0.047 0.80 0.29 0.001
					ADFI,	lb 1.45a 1.61bc 1.55ab 1.72c 1.65bc 1.58abc 0.069 0.99 0.04 0.003
					F/G 1.40a 1.37a 1.47b 1.42ab 1.38a 1.40a 0.021 0.62 0.02 0.06
d	28	to	42
					ADG,	lb 1.55a 1.62ab 1.62ab 1.57ab 1.64b 1.60ab 0.041 0.06 0.77 0.69
					ADFI,	lb 2.56a 2.74b 2.68ab 2.71b 2.75b 2.72b 0.090 0.17 0.40 0.04
					F/G 1.65a 1.69abc 1.66ab 1.73c 1.68abc 1.70bc 0.026 0.58 0.24 0.003
d	14	to	42
					ADG,	lb 1.29a 1.40c 1.33ab 1.39bc 1.42bc 1.36bc 0.039 0.32 0.39 0.001
					ADFI,	lb 2.01a 2.17b 2.11ab 2.22b 2.20b 2.15b 0.076 0.47 0.10 0.003
					F/G 1.55 1.56 1.58 1.59 1.55 1.57 0.019 0.98 0.05 0.56
d	0	to	42
					ADG,	lb 0.97a 1.07bc 1.04b 1.09bc 1.11c 1.07bc 0.033 0.30 0.03 0.003
					ADFI,	lb 1.50a 1.64b 1.59ab 1.68b 1.66b 1.63b 0.059 0.47 0.09 0.004
					F/G 1.54 1.54 1.52 1.54 1.50 1.52 0.018 0.65 0.39 0.69
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Table 4. Effects of zinc oxide and copper sulfate on the economics and plasma mineral concentrations of weanling pigs1
Probability,	P <
Phase	1	diet2: Control Cu Zn Cu	and	Zn Zn Cu	and	Zn Zinc	×	
CopperPhase	2	diet3: Control Cu Zn Cu	and	Zn Cu Cu SEM Zinc Copper
Economics,	d	0	to	42
					Feed	cost/lb	gain,	$4 0.212ab 0.214ab 0.216b 0.218b 0.210a 0.213ab 0.003 0.44 0.02 0.004
					Feed	cost/pig,	$4 8.65a 9.57b 9.46b 10.02b 9.74b 9.61b 0.354 0.97 0.07 0.37
					IOFC,	$/pig4,5 11.70a 12.79bc 12.43b 12.91bc 13.47c 12.90bc 0.365 0.27 0.12 0.006
Plasma	mineral	concentrations
d	14
					Copper,	µg/mL 1.87 1.89 1.86 1.88 1.75 1.86 0.08 0.68 0.51 0.42
					Zinc,	µg/mL 0.53a 0.55a 0.95c 0.93c 0.74b 0.73b 0.066 0.81 0.001 0.92
					Phosphorus,	mg/mL 0.084ab 0.083a 0.086ab 0.086ab 0.094b 0.086ab 0.004 0.71 0.17 0.28
d	42
					Copper,	µg/mL 1.94 2.13 2.06 1.97 1.97 2.10 0.077 0.08 0.78 0.54
					Zinc,	µg/mL 1.04a 1.08a 1.24b 1.12ab 1.13ab 1.06a 0.043 0.07 0.01 0.42
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Effects of Copper Sulfate, Zinc Oxide, and 
NeoTerramycin on Weanling Pig Growth and 





























(P > 0.22)	on	total	coliform	or	E. coli	concentrations	on	d	14	or	42.	For	d-14	isolates,	
zinc	supplementation	had	no	effect	(P > 0.43)	on	E. coli	resistance	rate	to	chlortetracy-
cline,	neomycin,	oxytetracycline,	or	tiamulin;	however,	copper	supplementation	tended	
to	increase	(P < 0.10)	resistance	to	chlortetracycline	and	oxytetracycline.	A	copper	×	
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Over	the	entire	Phase	2	(d	14	to	42),	pigs	fed	the	additional	ZnO	had	poorer		











Coliform	and	E. coli	counts	were	not	affected	(P > 0.22)	by	dietary	addition	of	CuSO4,	
ZnO,	or	in-feed	antimicrobials	(Table	3).	For	d-14	isolates,	dietary	ZnO	supplementa-
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vs.	ControlControl Cu Zn Cu	and	Zn Antibiotic SEM Zinc Copper
Initial	wt,	lb 11.1 11.1 11.1 11.1 11.1 0.049 0.82 0.86 0.91 0.89
d	0	to	14
					ADG,	lb 0.37a 0.41ab 0.48b 0.46b 0.40ab 0.041 0.45 0.02 0.84 0.60
					ADFI,	lb 0.42a 0.49ab 0.50ab 0.52b 0.44ab 0.039 0.46 0.09 0.20 0.71
					F/G 1.12ab 1.18b 1.03a 1.12ab 1.09ab 0.037 0.84 0.06 0.06 0.66
wt	on	d	14,	lb 16.1a 16.6ab 17.7b 17.4ab 16.5ab 0.63 0.45 0.03 0.86 0.60
d	14	to	28
					ADG,	lb 0.92 1.01 1.00 0.99 1.00 0.039 0.13 0.38 0.24 0.10
					ADFI,	lb 1.26a 1.36ab 1.42b 1.37b 1.40b 0.048 0.07 0.03 0.52 0.01
					F/G 1.41 1.38 1.45 1.42 1.44 0.032 0.99 0.15 0.33 0.46
d	28	to	42
					ADG,	lb 1.51 1.60 1.55 1.57 1.49 0.055 0.40 0.89 0.19 0.72
					ADFI,	lb 2.24 2.30 2.37 2.33 2.22 0.087 0.45 0.23 0.93 0.83
					F/G 1.51ab 1.46a 1.55b 1.50ab 1.51ab 0.028 0.89 0.09 0.06 0.90
d	14	to	42
					ADG,	lb 1.21a 1.30b 1.27ab 1.27ab 1.24ab 0.039 0.10 0.63 0.14 0.45
					ADFI,	lb 1.74a 1.82ab 1.89b 1.84ab 1.81ab 0.059 0.15 0.07 0.69 0.29
					F/G 1.46ab 1.41a 1.50b 1.47b 1.47b 0.021 0.66 0.007 0.04 0.56
d	0	to	42
					ADG,	lb 0.92a 1.00b 1.01b 0.99ab 0.95ab 0.034 0.09 0.15 0.21 0.39
					ADFI,	lb 1.29a 1.37ab 1.42b 1.40b 1.34ab 0.047 0.14 0.04 0.41 0.29
					F/G 1.42 1.39 1.43 1.42 1.42 0.019 0.47 0.14 0.30 0.78
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vs.	ControlControl Cu Zn Cu	and	Zn Antibiotic SEM Zinc Copper
Coliform	counts,	Log10	CFU/g
					d	14 6.2 5.8 6.2 5.6 6.0 0.50 0.82 0.81 0.25 0.68
					d	42 5.5 4.9 5.1 5.0 4.9 0.49 0.52 0.72 0.30 0.23
E. coli	count,	Log10	CFU/g
					d	14 5.9 5.3 5.9 5.4 5.6 0.53 0.91 0.95 0.25 0.62
					d	42 4.7 4.2 4.8 4.6 4.3 0.52 0.78 0.59 0.38 0.49
Antibiotic-resistant	E. coli	isolates,	%
d-14	isolates
					Chlortetracycline3 56 89 61 78 92 14.1 0.57 0.85 0.10 0.09
					Neomycin3 33 33 28 28 44 15.0 1.00 0.68 1.00 0.56
					Oxytetracycline3 72ab 94ab 67a 89ab 100b 11.2 1.00 0.63 0.07 0.10
					Tiamulin4 100 94 100 100 94 3.5 0.44 0.44 0.44 0.28
d-42	isolates
					Chlortetracycline3 83b 47a 81b 89b 81b 9.6 0.02 0.03 0.10 0.81
					Neomycin3 78b 25a 67b 83b 81b 11.2 0.01 0.05 0.13 0.87
					Oxytetracycline3 94 72 86 89 94 8.4 0.16 0.63 0.27 1.00
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An Evaluation of Peptone as a Specialty Protein 
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Table 2. Diet composition (Exp. 1 and 2; as-fed basis)1
Phase	12 Phase	23 Phase	34
Ingredient,	% Control 4%	Fish	meal 4%	SDAP5
4%	Peptone	
1	or	26 Control 2%	Fish	meal 2%	SDAP5
2%	Peptone	
1	or	26 Common
Corn 40.08 46.58 46.10 45.67 57.23 60.45 60.25 60.05 61.18
Soybean	meal	(46.5%	CP) 40.28 30.35 30.37 30.34 37.82 32.86 32.87 32.85 33.85
SDAP --- --- 4.00 --- --- --- 2.00 --- ---
Peptone --- --- --- 4.00 --- --- --- 2.00 ---
Select	menhaden	fish	meal --- 4.00 --- --- --- 2.00 --- --- ---
Spray-dried	whey 15.00 15.00 15.00 15.00 --- --- --- --- ---
Soybean	oil 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.50 1.00
Monocalcium	P	(	21%	P) 0.93 0.45 0.70 0.83 1.15 0.90 1.00 1.08 1.65
Limestone 0.98 0.73 1.15 1.10 1.03 0.93 1.13 1.10 0.95
Salt 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.35
Vitamin	premix 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25 0.25
Trace	mineral	premix 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15
L-Lys·HCl 0.20 0.29 0.20 0.40 0.25 0.30 0.25 0.35 0.30
DL-Met 0.16 0.17 0.14 0.19 0.13 0.14 0.12 0.14 0.12
L-Thr 0.08 0.14 0.05 0.16 0.10 0.13 0.09 0.14 0.11
L-Val --- --- --- 0.02 --- --- --- --- ---
Phytase7 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09 0.09
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00 100.00
continued
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Table 2. Diet composition (Exp. 1 and 2; as-fed basis)1
Phase	12 Phase	23 Phase	34
Ingredient,	% Control 4%	Fish	meal 4%	SDAP5
4%	Peptone	




Total	Lys,	% 1.61 1.60 1.60 1.59 1.49 1.48 1.48 1.48 1.42
SID9	amino	acids,	%
					Lys 1.45 1.45 1.45 1.45 1.34 1.34 1.34 1.34 1.25
					Met:Lys 33 35 31 34 33 35 31 33 31
					Met	&	Cys:Lys 58 58 58 58 58 59 58 58 57
					Thr:Lys 63 63 63 63 63 63 63 63 64
					Trp:Lys 19 17 19 16 19 18 19 17 18
CP,	% 24.3 22.9 23.3 23.0 22.8 22.1 22.3 22.2 21.4
ME,	kcal/lb 1,517 1,530 1,528 1,515 1,530 1,536 1,536 1,530 1,518
SID	Lys:ME,	g/Mcal 4.34 4.30 4.30 4.34 3.97 3.96 3.96 3.97 4.23
Ca,	% 0.80 0.80 0.80 0.80 0.75 0.75 0.75 0.75 0.80
P,	% 0.69 0.66 0.66 0.66 0.66 0.65 0.64 0.64 0.75
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Table 3. Effects of protein source on nursery pig performance (Exp. 1)1
Phase	12: Control 4%	SDAP4 4%	SDAP 4%	Peptone	1 4%	Peptone	1 4%	Fish	meal
Phase	23: Control Control 2%	SDAP Control 2%	Peptone	1 2%	Fish	meal SEM
d	0	to	10
					ADG,	lb 0.41 0.46 0.47 0.46 0.43 0.45 0.035
					ADFI,	lb 0.41b 0.50ab 0.48ab 0.51a 0.49ab 0.47ab 0.034
					F/G 1.01a 1.09ab 1.01a 1.12ab 1.15b 1.03ab 0.051
d	10	to	20
					ADG,	lb 0.72ab 0.65ab 0.62a 0.73b 0.73ab 0.67ab 0.048
					ADFI,	lb 0.95ab 0.90ab 0.84a 0.99b 0.95ab 0.90ab 0.056
					F/G 1.33 1.38 1.37 1.35 1.31 1.50 0.040
d	20	to	27
					ADG,	lb 0.99 0.97 0.97 0.98 0.99 0.99 0.032
					ADFI,	lb 2.08a 2.02ab 2.00ab 1.83b 1.82b 1.87ab 0.080
					F/G 2.10 2.09 2.07 1.88 1.85 1.91 0.094
d	0	to	27
					ADG,	lb 0.66 0.66 0.65 0.69 0.69 0.67 0.031
					ADFI,	lb 1.01 1.03 1.00 1.02 1.01 0.98 0.022
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Table 4. Effects of protein source on nursery pig performance (Exp. 2)1
Phase	12: Control 4%	SDAP4 4%	SDAP 4%	Peptone	2 4%	Peptone	2 4%	Fish	meal
Phase	23: Control Control 2%	SDAP Control 2%	Peptone	2 2%	Fish	meal SEM
d	0	to	10
					ADG,	lb 0.39b 0.48a 0.41ab 0.41ab 0.46ab 0.40b 0.028
					ADFI,	lb 0.43b 0.50a 0.45ab 0.41b 0.43b 0.42b 0.023
					F/G 1.12b 1.04ab 1.11b 1.01ab 0.95a 1.05ab 0.044
d	10	to	25
					ADG,	lb 0.97 0.96 0.99 1.00 1.02 0.99 0.041
					ADFI,	lb 1.38 1.33 1.40 1.41 1.36 1.33 0.053
					F/G 1.43b 1.39ab 1.41ab 1.42ab 1.33a 1.34a 0.043
d	25	to	32
					ADG,	lb 1.32 1.33 1.31 1.35 1.39 1.23 0.082
					ADFI,	lb 2.00 2.07 2.00 2.12 2.07 2.00 0.095
					F/G 1.52a 1.56ab 1.54ab 1.58ab 1.50a 1.64b 0.053
d	0	to	32
					ADG,	lb 0.87ab 0.89ab 0.88ab 0.89ab 0.93a 0.86b 0.029
					ADFI,	lb 1.22 1.22 1.23 1.25 1.22 1.19 0.037
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Table 1. Analyzed composition of protein enzymatically processed (PEP2)1
Nutrient % Amino	acids %
DM 92.0 Arginine 3.46
CP 55.2 Histidine 1.28
Crude	fat 11.6 Isoleucine 2.43
Crude	fiber 1.2 Leucine 4.22
Ash 9.0 Lysine 3.70
Ca 0.27 Methionine 0.88
P 0.82 Phenylalnine 2.47
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control 4% 8% 12%
Corn 37.80 43.80 43.30 44.55 45.75
Soybean	meal,	(46.5%	CP) 40.40 30.50 30.50 25.30 20.10
Spray-dried	animal	plasma --- 4.00 --- --- ---
PEP2 --- --- 4.00 8.00 12.00
Spray-dried	whey 15.00 15.00 15.00 15.00 15.00
Soybean	oil 3.00 3.00 3.00 3.00 3.00
Monocalcium	P	(	21%	P) 1.40 1.18 1.40 1.30 1.25
Limestone 0.88 1.05 0.93 1.00 1.03
Salt 0.30 0.30 0.30 0.30 0.30
Zinc	oxide 0.38 0.38 0.38 0.38 0.38
Vitamin	premix 0.25 0.25 0.25 0.25 0.25
Trace	mineral	premix 0.15 0.15 0.15 0.15 0.15
Lysine	HCl 0.20 0.20 0.35 0.35 0.35
DL-Methionine 0.16 0.14 0.21 0.21 0.21
L-Threonine 0.08 0.05 0.14 0.13 0.14
L-Valine --- --- 0.08 0.08 0.08
Total 100 100 100 100 100
Calculated	analysis
SID	amino	acids,	%4
					Lysine 1.45 1.45 1.45 1.45 1.45
					Isoleucine:lysine	 65 60 59 58 57
					Methionine:lysine 33 30 36 36 36
					Met	&	Cys:lysine 58 58 58 58 58
					Threonine:lysine 62 62 62 62 62
					Tryptophan:lysine 19.1 18.8 17.0 17.0 16.9
					Valine:lysine 69 69 69 69 69
Total	lysine,	% 1.61 1.60 1.59 1.59 1.58
CP,	% 24.2 23.2 22.5 22.3 22.2
ME	kcal/lb 1,546 1,557 1,542 1,538 1,535
Ca,	% 0.85 0.85 0.85 0.85 0.85
P,	% 0.79 0.76 0.77 0.75 0.74
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control 4% 8% 12%
Corn 55.10 62.90 62.05 63.25 64.50
Soybean	meal,	(46.5%	CP) 40.10 28.75 28.75 23.50 18.30
Select	menhaden	fish	meal --- 4.00 --- --- ---
PEP2 --- --- 4.00 8.00 12.00
Spray-dried	whey --- --- --- --- ---
Soybean	oil 1.00 1.00 1.00 1.00 1.00
Monocalcium	P	(	21%	P) 1.60 1.10 1.55 1.53 1.45
Limestone 0.92 0.72 1.02 1.05 1.10
Salt 0.35 0.35 0.35 0.35 0.35
Zinc	oxide 0.25 0.25 0.25 0.25 0.25
Vitamin	premix 0.25 0.25 0.25 0.25 0.25
Trace	mineral	premix 0.15 0.15 0.15 0.15 0.15
Lysine	HCl 0.15 0.30 0.35 0.35 0.35
DL-Methionine 0.09 0.12 0.15 0.15 0.15
L-Threonine 0.04 0.11 0.13 0.13 0.13
L-Valine --- --- --- 0.01 0.01
Total 100 100 100 100 100
Calculated	analysis
SID	amino	acids,	%4
					Lysine 1.32 1.32 1.32 1.32 1.32
					Isoleucine:lysine	 69 61 60 59 58
					Methionine:lysine	 32 35 34 35 35
					Met	&	Cys:lysine	 58 58 58 58 58
					Threonine:lysine	 62 62 62 62 62
					Tryptophan:lysine	 19.9 16.9 16.9 16.9 16.9
					Valine:lysine	 75 68 68 68 68
Total	lysine,	% 1.47 1.45 1.45 1.45 1.44
CP,	% 23.6 21.7 21.4 21.3 21.1
ME	kcal/lb 1,513 1,526 1,511 1,507 1,503
Ca,	% 0.80 0.80 0.80 0.80 0.80
P,	% 0.77 0.73 0.73 0.73 0.71
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4% 8% 12% Linear Quadratic
d	0	to	11
					ADG,	lb 0.43 0.49 0.41 0.42 0.43 0.02 0.04 <0.01 0.85 0.55
					ADFI,	lb 0.43 0.46 0.41 0.43 0.43 0.02 0.32 0.05 0.89 0.50
					F/G 1.04 0.94 1.00 1.02 1.00 0.05 <0.01 0.04 <0.01 0.64
d	11	to	18
					ADG,	lb 0.82 0.88 0.96 0.94 0.92 0.03 0.01 <0.01 <0.01 <0.01
					ADFI,	lb 1.23 1.20 1.28 1.30 1.25 0.03 0.35 <0.01 0.50 0.07
					F/G 1.50 1.36 1.34 1.38 1.36 0.03 <0.01 0.78 <0.01 <0.01
d	0	to	25
					ADG,	lb 0.65 0.71 0.71 0.71 0.70 0.02 <0.01 0.93 0.02 0.02
					ADFI,	lb 0.88 0.87 0.89 0.91 0.89 0.02 0.74 0.27 0.64 0.35
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Table 1. Composition of diets1
Phase	12 Phase	23
Growth	promoters4 No Yes   No	 Yes
Ingredient,	%      
					Corn 49.19 48.15   61.07 60.17
					Soybean	meal	(46.5%	CP) 28.98 29.06   34.97 35.03
					Spray-dried	whey 15.00 15.00   --- ---
					Select	menhaden	fish	meal 3.75 3.75   --- ---
					Monocalcium	P	(21%	P) 1.05 1.05   1.60 1.60
					Limestone 0.70 0.70   1.10 1.10
					Salt 0.33 0.33   0.33 0.33
					Vitamin	premix 0.25 0.25   0.25 0.25
					Trace	mineral	premix 0.15 0.15   0.15 0.15
					Lysine	HCl 0.30 0.30   0.30 0.30
					DL-methionine 0.175 0.175   0.125 0.125
					L-threonine 0.125 0.125   0.110 0.110
					Zinc	oxide --- 0.384   --- 0.256
					Denagard --- 0.175   --- 0.175
					Chlortetracycline --- 0.400   --- 0.400
Total 100.00 100.00   100.00 100.00
Calculated	analysis          
SID5	amino	acids,	%          
					Lysine 1.41 1.41   1.31 1.31
					Isoleucine:lysine 60 60   63 63
					Leucine:lysine 120 120   129 129
					Methionine:lysine 36 36   33 33
					Met	&	Cys:lysine 58 58   58 58
					Threonine:lysine 62 62   62 62
					Tryptophan:lysine 17 17   18 18
					Valine:lysine 65 65   69 69
Total	lysine,	% 1.55 1.55   1.45 1.45
ME,	kcal/lb 1,495 1,495   1,495 1,495
SID	lysine:ME,	g/Mcal 4.28 4.28   3.97 3.97
CP,	% 22.3 22.3   21.9 21.9
Ca,	% 0.88 0.88   0.85 0.85
P,	% 0.78 0.78   0.75 0.75
Available	P,	% 0.50 0.50   0.42 0.42








This publication from the Kansas State University Agricultural Experiment Station and Cooperative Extension Service 
has been archived. Current information is available from http://www.ksre.ksu.edu.
103
Nursery Pig Nutrition and Management
Table 2. Effects of experimental design on nursery performance1
Design	 Probability,	P	<




					ADG,	lb 0.49 0.47 0.027 0.45 0.44 0.001
					ADFI,	lb 0.58 0.58 0.030 0.65 1.00 0.001
					F/G 1.20 1.24 0.023 0.70 0.07 0.001
d	14	to	28
					ADG,	lb 1.07 1.07 0.045 0.44 0.99 0.006
					ADFI,	lb 1.56 1.55 0.058 0.85 0.81 0.001
					F/G 1.46 1.45 0.021 0.16 0.68 0.14
d	0	to	28
					ADG,	lb 0.78 0.77 0.033 0.39 0.73 0.001
					ADFI,	lb 1.07 1.06 0.042 0.72 0.83 0.001
					F/G 1.38 1.38 0.016 0.12 0.67 0.38
Weights,	lb
					d	0 13.8 13.8 1.00 1.00 0.99 0.99
					d	14 20.7 20.4 1.26 0.80 0.79 0.04





Table 3. Analysis of variance table for the completely randomized design for ADG from 






Treatment 1 0.090671 0.090671 31.1 <	0.0001
Pen	(treatment) 14 0.040849 0.002918
Corrected	total 15 0.131520
Table 4. Analysis of variance table for the randomized complete block design for ADG 






Treatment 1 0.042007 0.042007 9.7 0.0171
Block 7 0.096222 0.013746
Treatment	×	Block 7 0.030423 0.004346
Corrected	total 15 0.168151
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Table 5. Effects of experimental design and the addition of growth promoters on pig weights and variation in pig weight within pens1
Completely	randomized	design Randomized	complete	block	design
Growth	promoter2: No Yes SED Probability,	P	<   No Yes SED Probability,	P	<
d	0
					Avg.	wt,	lb 13.8 13.8 0.03 0.87 13.8 13.8 0.01 0.64
					Avg.	pen	CV	for	pig	wt,	%3 20.3 20.8 0.72 0.52 3.1 3.1 0.12 0.99
d	14
					Avg.	wt,	lb 19.5 21.8 0.39 0.001 19.5 21.3 0.27 0.001
					Avg.	pen	CV	for	pig	wt,	%3 20.4 20.7 0.80 0.67 9.5 10.4 1.67 0.64
d	28
					Avg.	wt,	lb 33.5 37.7 0.75 0.001 33.9 37.1 1.87 0.003
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Table 6. Effects of experimental design on interpretation of the growth effects of addition of growth promters1
Completely	randomized	design   Randomized	complete	block	design
Growth	promoter2: No Yes SED Probability,	P	<   No Yes SED Probability,	P	<
d	0	to	14                  
					ADG,	lb 0.41 0.57 0.029 0.001   0.41 0.54 0.019 0.003
					ADFI,	lb 0.51 0.65 0.034 0.001   0.52 0.64 0.028 0.003
					F/G 1.24 1.15 0.029 0.007   1.28 1.20 0.029 0.04
d	14	to	28                  
					ADG,	lb 1.00 1.14 0.030 0.001   1.03 1.11 0.044 0.11
					ADFI,	lb 1.46 1.67 0.044 0.001   1.46 1.65 0.024 0.001
					F/G 1.46 1.46 0.018 0.91   1.42 1.48 0.037 0.14
d	0	to	28                  
					ADG,	lb 0.70 0.85 0.027 0.001   0.72 0.82 0.033 0.02
					ADFI,	lb 0.98 1.16 0.037 0.001   0.99 1.14 0.029 0.002





Table 7. Effects of experimental design on the variance components and estimation of the error terms1





CRD:RCBD6Variance	components: σ2error   σ2block σ2error
d	0	to	14              
					ADG,	lb 0.0033   0.0027 0.0015 2.67 2.42 2.20
					ADFI,	lb 0.0047   0.0036 0.0031 2.07 1.87 1.51
					F/G 0.0033   0.0008 0.0033 1.23 1.11 1.00
d	14	to	28              
					ADG,	lb 0.0036   0.0099 0.0076 2.21 2.01 0.47
					ADFI,	lb 0.0079   0.0233 0.0023 10.63 9.64 3.50
					F/G 0.0013   -0.0019 0.0075 0.76 0.69 0.17
d	0	to	28              
					ADG,	lb 0.0029   0.0047 0.0043 2.01 1.82 0.67
					ADFI,	lb 0.0055   0.0105 0.0033 4.01 3.64 1.70
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OptiPhos,	0.10%	for	500	FTU/kg	of	Phyzyme	XP,	and	0.10%	for	1,850	FTU/kg	of	
Ronozyme	P).	When	analyzed	on	an	AOAC	basis,	the	aP release	curves	for	the	E. coli 
phytases	had	similar	release	curves,	at	least	up	to	1,000	FTU/kg.	
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Table 2. Analyzed nutrient composition of ingredients (Exp. 1)
Lysine,	% Calcium,	% Phosphorus,	% Ca:P
Item Forumlated1 Analyzed2 	 Forumlated1 Analyzed3 	 Forumlated1 Analyzed3 Analyzed3
OptiPhos	20004 0.11 16.35 0.07 233.57
Phyzyme	XP	12005 0.14 0.05 0.26 0.19
OptiPhos	base	premix6 0.03 2.82 0.04 70.50
Phyzyme	XP	base	premix6 0.02
Negative	control 1.34 1.27 0.71 0.92 0.40 0.41 2.24
0.075%	aP7	from	monocalcium	P 1.34 1.30 0.77 1.00 0.48 0.49 2.04
0.15%	aP	from	monocalcium	P 1.34 1.25 0.84 0.90 0.55 0.58 1.55
100	FTU	OptiPhos 1.34 1.32 0.71 0.90 0.40 0.41 2.20
175	FTU	OptiPhos 1.34 1.34 0.71 0.98 0.40 0.41 2.39
250	FTU	OptiPhos 1.34 1.30 0.71 0.90 0.40 0.43 2.09
500	FTU	OptiPhos 1.34 1.37 0.71 0.95 0.40 0.43 2.21
200	FTU	Phyzyme	XP 1.34 1.32 0.71 0.93 0.40 0.43 2.16
350	FTU	Phyzyme	XP 1.34 1.36 0.71 1.00 0.40 0.42 2.38
500	FTU	Phyzyme	XP 1.34 1.31 0.71 0.92 0.40 0.43 2.14
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Table 4. Analyzed nutrient composition of ingredients (Exp. 2)
Calcium,	% Phosphorus,	% Ca:P
Item Forumlated1 Analyzed 	 Forumlated1 Analyzed Analyzed
Negative	control 0.49 0.48 0.39 0.36 1.33
0.07%	aP2	from	monocalcium	P 0.55 0.53 0.46 0.43 1.23
0.14%	aP	from	monocalcium	P 0.61 0.58 0.53 0.48 1.21
250	FTU	OptiPhos3 0.49 0.53 0.39 0.36 1.47
500	FTU	OptiPhos3 0.49 0.47 0.39 0.36 1.31
750	FTU	OptiPhos3 0.49 0.48 0.39 0.36 1.33
1,000	FTU	OptiPhos3 0.49 0.49 0.39 0.36 1.36
500	FTU	Phyzyme	XP4 0.49 0.53 0.39 0.37 1.43
1,000	FTU	Phyzyme	XP4 0.49 0.50 0.39 0.37 1.35
1,500	FTU	Phyzyme	XP4 0.49 0.47 0.39 0.37 1.27
1,850	FYT	Ronozyme	P5 0.49 0.49 0.39 0.36 1.36
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Table 5. Analyzed phytase content of diets (Exp. 1)
Additional	aP1	from	monocalcium	P OptiPhos2,	FTU/kg Phyzyme	XP3,	FTU/kg
Analyzed4 None5 0.075% 0.15% 	 100 175 250 500 	 200 350 500 1,000
AOAC	assay,	FTU/kg
					Laboratory	A 50 70 55 335 635 740 1,635 180 465 450 1,225
					Laboratory	B 33 87 57 344 530 719 1,528 241 385 415 1,100
					Laboratory	C 88 202 119 354 516 729 1,363 219 370 423 789
					Average	AOAC	assay 57 119 77 344 560 729 1,509 213 407 429 1,038
Phytex	assay,	FTU/kg 52 86 71 275 270 300 605 225 285 280 385
Average	AOAC	ratio6 3.5 2.9 2.9 2.7 1.1 1.1 0.8 0.8








Table 6. Analyzed phytase content of diets (Exp. 2)
Added	aP1	from	monocalcium	P OptiPhos2,	FTU/kg Phyzyme	XP3,	FTU/kg Ronozyme	P4,	FYT/kg
Analyzed None5 0.07% 0.14% 	 250 500 750 1,000 	 500 1,000 1,500 	 1,850 3,700
AOAC	assay,	FTU/kg
					Laboratory	A 50 50 40 710 1,330 2,000 2,600 290 760 1,140 1,790 3,920
					Laboratory	B 65 105 63 637 1,123 1,697 2,357 447 656 1,042 1,597 3,635
					Avg.	AOAC	assay 58 78 52 674 1,227 1,849 2,479 369 708 1,091 1,694 3,778
Phytex	assay,	FTU/kg 70 84 160 360 670 800 900 180 240 550 930 1,900
Avg.	AOAC	ratio6 2.69 2.45 2.46 2.48 0.74 0.71 0.73 0.92 1.02








This publication from the Kansas State University Agricultural Experiment Station and Cooperative Extension Service 































Table 7. Effects of different sources of E.	coli-derived phytase on nursery pig performance (Exp. 1)1
Additional	aP2	from	monocalcium	P OptiPhos3,	FTU/kg Phyzyme	XP4,	FTU/kg
Item None5 0.075% 0.15% 	 100 175 250 500 	 200 350 500 1,000
d	0	to	21
					ADG,	lb 0.81 1.12 1.32 0.86 0.86 0.92 1.01 0.81 0.87 0.92 0.92
					ADFI,	lb 1.64 1.96 1.95 1.53 1.58 1.62 1.74 1.56 1.68 1.62 1.61
					G/F 0.51 0.57 0.67 0.56 0.56 0.57 0.58 0.52 0.52 0.57 0.58
					Bone	ash	weight,	mg 473 579 777 504 650 616 594 586 610 546 593






Table 8. Probability table of different sources of E.	coli-derived phytase on nursery pig performance (Exp. 1)1
Monocalcium	P OptiPhos² Phyzyme	XP³
Item Linear Quadratic 	 Linear Quadratic 	 Linear Quadratic 	 SE
d	0	to	21
					ADG,	lb 0.01 0.26 0.01 0.88 0.04 0.50 0.046
					ADFI,	lb 0.01 0.07 0.11 0.22 0.92 0.88 0.075
					G/F 0.01 0.54 0.02 0.14 0.01 0.64 0.023
					Bone	ash	weight,	mg 0.01 0.47 0.07 0.05 0.27 0.30 55.0
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Table 9. Calculated available P release values based on different response criteria (Exp. 1)
OptiPhos1,	FTU/kg Phyzyme	XP2,	FTU/kg
Item 100 175 250 500 	 200 350 500 1,000 	 SE
Response	criteria
					ADG,	lb 0.029 0.029 0.046 0.063 0.013 0.022 0.042 0.044 0.012
					G/F 0.099 0.096 0.097 0.089 0.068 0.056 0.093 0.102 0.018
					Bone	ash	weight,	mg 0.055 0.127 0.105 0.084 0.092 0.094 0.070 0.094 0.028
					Bone	ash,	% 0.059 0.086 0.117 0.121 0.069 0.094 0.082 0.120 0.028
1	Enzyvia	LLC,	Sheridan,	IN.	
2	Danisco	A/S	Corporation,	Marlborough,	UK.
Table 10. Effects of different sources of E.	coli-derived phytase on nursery pig performance (Exp. 2)1
Additional	aP2	from	monocalcium	P OptiPhos3,	FTU/kg Phyzyme	XP4,	FTU/kg Ronozyme	P5,	FTU/kg
Item None6 0.07% 0.14% 	 250 500 750 1,000 	 500 1,000 1,500 	 1,850 3,700
d	0	to	21
					ADG,	lb 0.89 1.07 1.03 1.05 1.11 1.15 1.15 1.02 1.00 0.98 1.06 1.27
					ADFI,	lb 1.43 1.69 1.49 1.58 1.62 1.65 1.62 1.49 1.48 1.43 1.53 1.83
					G/F 0.63 0.64 0.69 0.66 0.68 0.69 0.71 0.69 0.67 0.68 0.70 0.70
					Bone	ash	weight,	mg 626 601 696 731 734 744 799 625 773 681 691 799
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Table 11. Main effects of different sources of E.	coli-derived phytase on nursery pig performance (Exp. 2)1
Probabilities,	P	<
Monocalcium	P OptiPhos2 Phyzyme	XP3 Ronozyme	P4
Item Linear Quadratic 	 Linear Quadratic 	 Linear Quadratic 	 Linear Quadratic 	 SE
d	0	to	21
					ADG,	lb 0.07 0.09 0.001 0.11 0.33 0.18 0.001 0.76 0.079
					ADFI,	lb 0.54 0.01 0.07 0.21 0.96 0.43 0.001 0.28 0.112
					G/F 0.001 0.19 0.001 0.24 0.01 0.05 0.001 0.03 0.019
					Bone	ash	weight,	mg 0.23 0.26 0.01 0.56 0.09 0.28 0.004 0.67 60.2






Table 12. Effects of different sources of E.	coli-derived phytase on nursery pig available P (aP) release (Exp. 2)1
OptiPhos2,	FTU/kg Phyzyme	XP3,	FTU/kg Ronozyme	P4,	FTU/kg
Item 250 500 750 1,000 	 500 1,000 1,500 	 1,850 3,700 	 SE
Predicted	aP,	%
					ADG 0.075 0.084 0.090 0.093 0.079 0.072 0.073 0.084 0.098 0.008
					G/F 0.079 0.082 0.082 0.092 0.098 0.095 0.099 0.097 0.070 0.015
					Bone	ash	weight 0.088 0.079 0.079 0.091 0.072 0.104 0.090 0.081 0.074 0.012
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y = -2E-06x2 + 0.07x + 35.862
R2 = 0.768

































y = -0.000000125x2 + 0.000236245x + 00015482000
R2 = 0.726
Figure 2. Influence of E.	coli-derived phytase source and level on predicted available P (aP) 
release calculated from percentage bone ash.
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Figure 3. Differences between available P (aP) release values from this trial and previous 
Kansas State University recommendations.
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Table 1. Composition of control diets
Item Phase	1 Phase	2 Phase	3
Ingredient,	%
					Corn1 42.62 41.21 40.37
					Soybean	meal	(46.5%	CP) 23.52 30.79 25.47
					Whey	permeate 20 7.5 -	-	-
					Dried	distillers	grains	with	solubles 2.5 15 30
					Spray-dried	animal	plasma 3.65 -	-	- -	-	-
					Menhaden	fish	meal 3.35 -	-	- -	-	-
					Fat,	AV	blend 1.501 2.077 1.425
					Limestone 0.673 1.076 1.275
					Monocalcium	P,	21%	P 0.424 0.702 0.052
					Salt 0.25 0.25 0.4
					L-lysine	HCl 0.371 0.450 0.458
					DL-methionine 0.205 0.154 0.072
					L-threonine 0.127 0.114 0.089
					Zinc	oxide 0.375 0.25 -	-	-
					Vitamin	premix2 0.15 0.15 0.125
					Trace	mineral	premix3 0.125 0.125 0.125
					Copper	sulfate 0.075 0.075 0.075
					Sweetener 0.025 0.025 -	-	-
					Phytase	1200 0.0625 0.0625 0.0625
Total 100.00 100.00 100.00
Calculated	analysis
SID	lysine4,	% 1.45 1.36 1.25
Total	lysine,	% 1.58 1.52 1.41
SID	amino	acid	ratios
					Met	&	Cys:lysine,	% 59 60 57
					Threonine:lysine,	% 61 61 60
					Tryptophan:lysine,	% 17 17 17
					Valine:lysine,	% 63 67 66
ME,	Kcal/lb 1,544 1,546 1,488
Lactose,	% 16.0 6.0 ---
Phytase,	units/kg 680 680 680
CP,	% 21.8 22.9 21.8
Fat,	% 4.1 5.8 5.3
Ca,	% 0.71 0.70 0.7
P,	% 0.68 0.63 0.64
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Table 2. Dietary antibiotics in each phase
Treatment d	0	to	11 d	11	to	21 d	21	to	42
1 No	medication No	medication No	medication
2 Denagard/CTC1 Denagard/CTC Denagard/CTC
3 Pulmotil,	363	g Pulmotil,	181	g Denagard/CTC
4 Denagard/CTC Denagard/CTC No	medication
5 Pulmotil,	363	g Pulmotil,	181	g No	medication
6 Denagard/CTC Denagard/CTC Mecadox/OTC2
7 Pulmotil,	363	g Pulmotil,	181	g Mecadox/OTC
1	Chlortetracycline,	400	g/ton.	
2	Oxytetracycline,	400	g/ton.
Table 3. Analyzed antibiotic levels in each phase, g/ton
Carbadox Oxytetracycline Chlortetracycline Tiamulin Pulmotil
Phase	1
					Control 1.53 8.49 <0.91 0 <	45.4
					Denagard/CTC1 --- --- 298 10.1 ---
					Pulmotil --- --- --- --- 295
Phase	2
					Control 2.25 5.28 <0.91 0 <	45.4
					Denagard/CTC --- --- 379 20.3 ---
					Pulmotil --- --- --- --- 181
Phase	3
					Control <	1.14 36.1 2.76 0 <	45.4
					Mecadox	25g/OTC2 13.4 803 --- --- ---
					Denagard/CTC --- --- 279 17.5 ---
1	Chlortetracycline,	400	g/ton.	
2	Oxytetracycline,	400	g/ton.
This publication from the Kansas State University Agricultural Experiment Station and Cooperative Extension Service 
has been archived. Current information is available from http://www.ksre.ksu.edu.
128
Nursery Pig Nutrition and Management
Table 4. Influence of antimicrobial additions to the diet on pig performance1
Treatment
1 2 3 4 5 6 7
d	0	to	10: No	med Den/CTC2 Pulmotil Den/CTC Pulmotil Den/CTC Pulmotil
d	10	to	21: No	med Den/CTC Pulmotil Den/CTC Pulmotil Den/CTC Pulmotil
d	21	to	42: No	med Den/CTC Den/CTC No	med No	med Mec/OTC3 Mec/OTC SEM
d	0	to	11
					ADG,	lb 0.19 0.32 0.31 0.31 0.30 0.33 0.30 0.024
					ADFI,	lb 0.30 0.39 0.38 0.41 0.39 0.41 0.41 0.023
					F/G 1.59 1.26 1.26 1.33 1.33 1.28 1.35 0.085
d	11	to	21
					ADG,	lb 0.50 0.76 0.74 0.80 0.73 0.79 0.74 0.50
					ADFI,	lb 0.77 0.99 1.01 1.01 0.97 1.01 0.98 0.77
					F/G 1.63 1.31 1.38 1.26 1.33 1.29 1.33 1.63
d	21	to	42
					ADG,	lb 0.93 1.03 1.06 0.92 0.93 1.05 1.11 0.06
					ADFI,	lb 1.43 1.62 1.59 1.46 1.49 1.59 1.64 0.106
					F/G 1.56 1.57 1.49 1.58 1.59 1.52 1.48 0.048
d	0	to	21
					ADG,	lb 0.34 0.53 0.51 0.54 0.51 0.55 0.51 0.035
					ADFI,	lb 0.52 0.68 0.68 0.70 0.66 0.70 0.67 0.037
					F/G 1.60 1.29 1.35 1.28 1.33 1.28 1.34 0.044
d	0	to	42
					ADG,	lb 0.63 0.78 0.78 0.73 0.72 0.80 0.81 0.043
					ADFI,	lb 0.98 1.14 1.12 1.07 1.07 1.14 1.14 0.065
					F/G 1.57 1.47 1.44 1.47 1.50 1.44 1.43 0.037
Weight,	lb
					d	0 12.4 11.9 11.8 12.1 12.2 11.8 11.7 1.02
					d	11 14.5 15.4 15.2 15.5 15.5 15.5 15.1 1.17
					d	21 19.6 23.1 22.6 23.5 22.8 23.3 22.6 1.61
					d	42 39.4 44.9 44.8 42.7 42.4 45.4 45.8 2.60
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Table 5. Influence of antimicrobial additions to the diet on feed economics1
Treatment
1 2 3 4 5 6 7
d	0	to	10: No	med Den/CTC2 Pulmotil Den/CTC Pulmotil Den/CTC Pulmotil
d	10	to	21: No	med Den/CTC Pulmotil Den/CTC Pulmotil Den/CTC Pulmotil
d	21	to	42: No	med Den/CTC Den/CTC No	med No	med Mec/OTC3 Mec/OTC SEM
Feed	cost,	$/pig
					d	0	to	11 0.73 1.02 1.19 1.06 1.22 1.06 1.26 0.068
					d	11	to	21 0.98 1.39 1.58 1.41 1.52 1.42 1.53 0.086
					d	21	to	42 2.95 3.81 3.74 3.01 3.07 3.60 3.70 0.234
					d	0	to	21 1.70 2.41 2.76 2.47 2.73 2.48 2.78 0.141
					d	0	to	42 4.68 6.21 6.42 5.47 5.78 6.07 6.46 0.329
Feed	cost,	$/lb	gain
					d	0	to	11 0.351 0.296 0.358 0.313 0.377 0.302 0.38 0.021
					d	11	to	21 0.205 0.183 0.216 0.177 0.209 0.181 0.209 0.007
					d	21	to	42 0.153 0.176 0.167 0.155 0.156 0.163 0.159 0.005
					d	0	to	21 0.250 0.219 0.261 0.217 0.259 0.218 0.265 0.009
					d	0	to	42 0.179 0.191 0.198 0.179 0.192 0.182 0.192 0.004
Income	over	feed	cost	1,	$/pig4
					d	0	to	11 0.33 0.73 0.48 0.66 0.46 0.75 0.41 0.099
					d	11	to	21 1.53 2.42 2.10 2.58 2.13 2.51 2.15 0.179
					d	21	to	42 6.78 7.00 7.40 6.61 6.74 7.42 7.91 0.43
					d	0	to	21 1.84 3.13 2.55 3.25 2.59 3.26 2.51 0.251
					d	0	to	42 8.57 10.07 9.84 9.85 9.30 10.65 10.35 0.604
Income	over	feed	cost	2,	$/pig4
					d	0	to	11 1.39 2.48 2.14 2.38 2.12 2.57 2.07 0.226
					d	11	to	21 4.04 6.22 5.77 6.58 5.77 6.44 5.84 0.435
					d	21	to	42 16.51 17.80 18.55 16.24 16.55 18.44 19.52 1.054
					d	0	to	21 5.38 8.69 7.83 8.96 7.88 8.99 7.77 0.612
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Table 6. Statistical differences for performance and economic data, (P	<)
Contrasts1
1 2 3 4 5 6 7 8
d	0	to	11
					ADG,	lb <0.01 <0.01 <0.01 0.32 0.01 0.04 0.03 0.90
					ADFI,	lb <0.01 <0.01 <0.01 0.55 0.07 0.29 0.04 0.36
					F/G <0.01 <0.01 <0.01 0.67 0.02 0.02 0.10 0.45
d	11	to	21  
					ADG,	lb <0.01 <0.01 <0.01 0.21 0.04 0.10 0.05 0.77
					ADFI,	lb <0.01 <0.01 <0.01 0.66 0.05 0.09 0.10 0.96
					F/G <0.01 <0.01 <0.01 0.16 0.05 0.16 0.05 0.57
d	21	to	42  
					ADG,	lb 0.09 0.19 0.05 0.32 <0.01 0.01 <0.01 0.46
					ADFI,	lb 0.15 0.20 0.15 0.80 0.02 0.05 0.03 0.86
					F/G 0.66 0.94 0.45 0.30 0.08 0.27 0.07 0.48
d	0	to	21  
					ADG,	lb <0.01 <0.01 <0.01 0.21 0.02 0.06 0.03 0.82
					ADFI,	lb <0.01 <0.01 <0.01 0.48 0.05 0.13 0.08 0.82
					F/G <0.01 <0.01 <0.01 0.09 0.01 0.04 0.03 0.89
d	0	to	42  
					ADG,	lb <0.01 <0.01 <0.01 0.92 <0.01 0.01 <0.01 0.55
					ADFI,	lb 0.03 0.04 0.05 0.86 0.03 0.09 0.05 0.81
					F/G 0.01 0.01 0.01 0.96 0.02 0.09 0.02 0.55
Weight,	lb  
					d	0 0.54 0.57 0.55 0.96 0.43 0.53 0.49 0.95
					d	11 0.40 0.37 0.49 0.74 0.87 0.88 0.89 0.99
					d	21 0.02 0.02 0.05 0.52 0.34 0.46 0.38 0.91
					d	42 0.05 0.06 0.06 0.99 0.02 0.08 0.04 0.73
Survival,	% 0.03 0.06 0.04 0.74 0.89 0.61 0.79 0.48
continued
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Table 6. Statistical differences for performance and economic data, (P	<)
Contrasts1
1 2 3 4 5 6 7 8
Feed	cost,	$/pig
					d	0	to	11 <0.01 <0.01 <0.01 <0.01 0.01 0.09 0.01 0.37
					d	11	to	21 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.02 0.93
					d	21	to	42 0.01 0.02 0.01 0.80 <0.01 <0.01 <0.01 0.47
					d	0	to	21 <0.01 <0.01 <0.01 0.01 0.01 0.03 0.01 0.72
					d	0	to	42 <0.01 <0.01 <0.01 0.22 <0.01 <0.01 <0.01 0.87
Feed	cost,	$/lb	gain
					d	0	to	11 0.50 0.03 0.33 <0.01 0.32 0.21 0.70 0.42
					d	11	to	21 0.24 <0.01 0.47 <0.01 0.99 0.74 0.72 0.53
					d	21	to	42 0.08 0.05 0.19 0.28 <0.01 <0.01 0.14 0.03
					d	0	to	21 0.27 <0.01 0.22 <0.01 0.85 0.80 0.94 0.88
					d	0	to	42 0.04 0.34 <0.01 <0.01 0.02 0.01 0.34 0.08
Income	over	feed	cost	1,	$/pig2
					d	0	to	11 0.01 <0.01 0.24 <0.01 0.10 0.13 0.20 0.82
					d	11	to	21 <0.01 <0.01 0.01 0.01 0.10 0.25 0.10 0.65
					d	21	to	42 0.31 0.59 0.17 0.21 0.01 0.12 <0.01 0.17
					d	0	to	21 <0.01 <0.01 0.01 <0.01 0.09 0.18 0.12 0.86
					d	0	to	42 0.02 0.02 0.06 0.41 0.02 0.15 0.01 0.31
Income	over	feed	cost	2,	$/pig2
					d	0	to	11 <0.01 <0.01 0.01 0.04 0.03 0.08 0.07 0.96
					d	11	to	21 <0.01 <0.01 <0.01 0.06 0.05 0.15 0.07 0.72
					d	21	to	42 0.15 0.32 0.09 0.27 <0.01 0.02 <0.01 0.31
					d	0	to	21 <0.01 <0.01 <0.01 0.03 0.04 0.11 0.07 0.83
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Finishing Pig Nutrition and Management
Table 1. Diet composition and calculated analysis (as-fed basis)
Growing	phase	(d	0	to	28) Finishing	phase	(d	28	to	88)
Ingredient,	% Low1 Moderate2 High3 	 Low1 Moderate2 High3
Corn 80.04 78.25 72.65 82.23 78.74 73.90
Soybean	meal	 17.40 18.65 23.30 15.60 18.75 22.76
Biolys4 0.12 0.36 0.31 --- 0.16 0.11
DL-Methionine --- 0.08 0.09 --- 0.03 0.05
L-Threonine --- 0.06 0.05 --- 0.03 0.02
L-Tryptophan --- 0.01 0.01 --- --- ---
Choice	white	grease 0.09 0.25 1.31 --- 0.15 1.06
Monocalcium	P 0.96 0.95 0.92 0.87 0.85 0.83
Limestone 0.95 0.95 0.92 0.87 0.86 0.84
Salt 0.35 0.35 0.35 0.35 0.35 0.35
Vitamin	and	trace	mineral	premix 0.09 0.09 0.09 	 0.08 0.08 0.08
Total 100.00 100.00 100.00 100.00 100.00 100.00
Calculated	analysis
Standardized	ileal	digestible	(SID)	amino	acids,	%
					Lysine 0.66 0.81 0.89 0.55 0.71 0.78
					Isoleucine:lysine	 76 64 66 85 74 74
					Leucine:lysine	 183 152 149 213 175 169
					Methionine:lysine 32 36 37 38 35 35
					Met	&	Cys:lysine 64 63 63 74 65 65
					Threonine:lysine 70 65 65 78 70 70
					Tryptophan:lysine 20 19 19 22 19 20
					Valine:lysine 88 75 75 100 85 86
CP,	% 14.54 15.23 16.93 13.78 15.13 16.6
Total	Lys,	% 0.76 0.92 1.00 0.66 0.82 0.90
ME,	kcal/lb	 1,512 1,518 1,539 1,513 1,518 1,532
NE,	kcal/lb 1,084 1,084 1,084 1,084 1,084 1,084
SID	lysine:ME,	g/Mcal 1.98 2.42 2.62 1.65 2.12 2.31
SID	lysine:NE,	g/Mcal 2.76 3.39 3.72 2.30 2.97 3.26
Total	Ca,	% 0.60 0.60 0.60 0.55 0.55 0.55
Available	P,	% 0.25 0.25 0.25 	 0.23 0.23 0.23
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Table 2. Chemical composition of ingredients and diets 
Ingredients Grower	diets Finisher	diets
Item,	%1 Corn Soybean	meal 	 Low2 Moderate3 High4 	 Low2 Moderate3 High4
CP 7.0 46.4 13.8	(14.5) 13.9	(15.3) 16.6	(17.0) 12.8	(13.8) 14.1	(15.1) 15.8	(16.6)
Arginine 0.34 3.36 0.85 0.87 1.00 0.79 0.86 1.00
Histidine 0.20 1.26 0.37 0.38 0.42 0.36 0.38 0.43
Isoleucine 0.24 2.08 0.58 0.59 0.65 0.53 0.57 0.66
Leucine 0.84 3.49 1.31 1.34 1.41 1.24 1.28 1.39
Lysine 0.23 2.83 0.75	(0.76) 0.86	(0.92) 1.01	(1.01) 0.65	(0.66) 0.78	(0.82) 0.89	(0.90)
Methionine 0.14 0.64 0.23	(0.24) 0.29	(0.32) 0.34	(0.36) 0.22	(0.23) 0.26	(0.28) 0.31	(0.31)
Met	+	Cys 0.29 1.33 0.47	(0.50) 0.53	(0.59) 0.61	(0.64) 0.46	(0.47) 0.52	(0.54) 0.57	(0.59)
Phenylalanine 0.35 2.32 0.69 0.71 0.78 0.64 0.68 0.77
Threonine 0.25 1.83 0.54	(0.55) 0.57	(0.62) 0.65	(0.68) 0.50	(0.52) 0.55	(0.59) 0.62	(0.65)
Tryptophan 0.06 0.64 0.16	(0.16) 0.17	(0.18) 0.20	(0.20) 0.15	(0.15) 0.16	(0.17) 0.19	(0.19)
Valine 0.33 2.22 0.67 0.68 0.74 0.62 0.66 0.74
Alanine --- --- 0.77 0.79 0.83 0.73 0.76 0.82
Aspartic	acid --- --- 1.35 1.38 1.57 1.23 1.35 1.56
Cysteine 0.15 0.69 0.24 0.25 0.27 0.24 0.25 0.27
Glutamic	acid --- --- 2.50 2.55 2.81 2.34 2.48 2.80
Glycine --- --- 0.56 0.58 0.64 0.53 0.57 0.65
Proline --- --- 0.91 0.92 0.97 0.87 0.90 0.97
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Table 3. Effects of feeding various levels of balanced protein density on growth and carcass composition of growing and finishing pigs1




Dietary	treatment:2 Low Moderate High 	 Low Moderate High SEM Gender Lysine Linear Quadratic
Initial	wt,	lb 113.9 113.7 113.9 	 113.2 113.2 113.2 1.17 0.99 0.50 0.99 0.99 0.92
d	0	to	28 	 	 	 	 	 	 	 	 	 	 	 	 	
					ADG,	lb 1.96 1.98 2.16 	 1.93 2.01 2.03 0.061 0.41 0.32 0.06 0.03 0.34
					ADFI,	lb 5.30 5.26 5.31 	 4.95 5.01 4.78 0.117 0.45 0.001 0.67 0.57 0.53
					F/G 2.71 2.66 2.46 	 2.57 2.50 2.36 0.048 0.80 0.001 0.001 0.001 0.03
Intermediate	wt,	lb 169.9 170.0 174.4 	 168.7 169.7 169.9 2.12 0.57 0.24 0.35 0.22 0.44
d	28	to	88 	 	 	 	 	 	 	 	 	 	 	 	 	
					ADG,	lb 1.91 1.87 1.91 	 1.72 1.76 1.76 0.036 0.49 0.001 0.86 0.63 0.78
					ADFI,	lb 6.35 6.30 6.45 	 5.74 5.81 5.71 0.113 0.56 0.001 0.95 0.75 0.91
					F/G 3.34 3.38 3.38 	 3.34 3.29 3.26 0.062 0.56 0.18 0.97 0.82 0.88
Final	wt,	lb 278.9 283.6 285.3 	 268.5 272.3 272.9 2.53 0.93 0.001 0.09 0.03 0.77
d	0	to	88 	 	 	 	 	 	 	 	 	 	 	 	 	
					ADG,	lb 1.92 1.91 1.99 	 1.79 1.84 1.85 0.030 0.31 0.001 0.11 0.06 0.37
					ADFI,	lb 6.00 5.94 6.07 	 5.47 5.54 5.40 0.103 0.42 0.001 0.99 0.98 0.93
					F/G 3.12 3.12 3.05 	 3.06 3.01 2.93 0.044 0.77 0.01 0.07 0.04 0.27
Carcass	measurements 	 	 	 	 	 	 	 	 	 	 	 	 	
					Yield,	%3 74.97 74.91 74.74 	 75.00 75.03 75.06 0.427 0.95 0.65 0.98 0.86 0.91
					Backfat	depth,	in. 0.82 0.84 0.82 	 0.68 0.67 0.66 0.02 0.77 0.001 0.75 0.61 0.57
					Loin	depth,	in. 2.40 2.41 2.45 	 2.47 2.56 2.49 0.042 0.43 0.02 0.47 0.29 0.53
					Lean,	% 53.5 53.3 53.7 	 55.9 56.3 56.3 0.388 0.67 0.001 0.71 0.43 0.80
Live	value,	$/cwt4 45.69 45.53 46.13 	 47.27 47.85 47.70 0.459 0.65 0.001 0.62 0.35 0.84
Feed	cost/lb	gain,	$5 0.42 0.43 0.44 0.41 0.42 0.42 0.006 0.73 0.01 0.02 0.004 0.82
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SID lysine:ME ratio, g/Mcal
Main et al. 2002, 130-190 lb
Shelton et al. 2008, 120-180 lb
Shelton et al. 2009, 115-170 lb gilt
Shelton et al. 2009, 115-170 lb barrow
Figure 1. Comparisons of ADG response in relation to SID lysine:calorie ratio from 








SID lysine:ME ratio, g/Mcal
Main et al. 2002, 130-190 lb
Shelton et al. 2008, 120-180 lb
Shelton et al. 2009, 115-170 lb gilt
Shelton et al. 2009, 115-170 lb barrow
Figure 2. Comparisons of F/G response in relation to dietary SID lysine:calorie ratio from 
several studies with similar pig weights.
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SID lysine:ME ratio, g/Mcal
Main et al. 2002, 170-225 lb
Main et al. 2002, 220-265 lb
Shelton et al. 2008, 185-245 lb
Shelton et al. 2009, 170-280 lb barrow
Shelton et al. 2009, 170-270 lb gilt
Figure 3. Comparisons of ADG response in relation to dietary SID lysine:calorie ratio 









SID lysine:ME ratio, g/Mcal
Main et al. 2002, 170-225 lb
Main et al. 2002, 220-265 lb
Shelton et al. 2008, 185-245 lb
Shelton et al. 2009, 170-280 lb barrow
Shelton et al. 2009, 170-270 lb gilt
Figure 4. Comparisons of F/G response in relation to dietary SID lysine:calorie ratio from 
several studies with similar pig weights.
This publication from the Kansas State University Agricultural Experiment Station and Cooperative Extension Service 
has been archived. Current information is available from http://www.ksre.ksu.edu.
141
Finishing Pig Nutrition and Management
Effects of Increasing Standardized Ileal 
Digestible Lysine:Calorie Ratio on the Growth 







































This publication from the Kansas State University Agricultural Experiment Station and Cooperative Extension Service 
has been archived. Current information is available from http://www.ksre.ksu.edu.
142











































This publication from the Kansas State University Agricultural Experiment Station and Cooperative Extension Service 
has been archived. Current information is available from http://www.ksre.ksu.edu.
143















































This publication from the Kansas State University Agricultural Experiment Station and Cooperative Extension Service 
has been archived. Current information is available from http://www.ksre.ksu.edu.
144















































This publication from the Kansas State University Agricultural Experiment Station and Cooperative Extension Service 
has been archived. Current information is available from http://www.ksre.ksu.edu.
145














































This publication from the Kansas State University Agricultural Experiment Station and Cooperative Extension Service 
has been archived. Current information is available from http://www.ksre.ksu.edu.
146













































This publication from the Kansas State University Agricultural Experiment Station and Cooperative Extension Service 
has been archived. Current information is available from http://www.ksre.ksu.edu.
147











This publication from the Kansas State University Agricultural Experiment Station and Cooperative Extension Service 
has been archived. Current information is available from http://www.ksre.ksu.edu.
148
Finishing Pig Nutrition and Management
Table 1. Diet composition1 
Exp.	1 Exp.	2 Exp.	3	and	4
Ingredient,	%										Lysine	level: Low High Low High Low High
Corn 82.06 66.82 82.37 66.76 87.31 70.81
Soybean	meal	(46.5%	CP) 15.18 30.48 15.64 30.86 10.40 27.17
Monocalcium	P	(21%	P) 0.60 0.55 0.30 0.20 0.35 0.30
Limestone 0.85 0.85 0.80 0.83 0.85 0.85
Salt 0.35 0.35 0.35 0.35 0.35 0.35
Vitamin	premix 0.13 0.13 0.13 0.13 0.10 0.10
Trace	mineral	premix 0.13 0.13 0.13 0.13 0.10 0.10
L-lysine	HCl 0.15 0.30 0.15 0.15 0.05 0.15
DL-methionine --- 0.13 --- 0.03 --- 0.04
L-threonine 0.02 0.13 --- 0.03 --- 0.04
Phytase	600 0.13 0.13 0.13 0.13 0.09 0.09
FeO2 0.40 --- --- 0.40 0.40 ---
Total 100.00 100.00 100.00 100.00 100.00 100.00
Cost,	$/lb3 0.099 0.120 0.099 0.117 0.092 0.113
Calculated	analysis
Standardized	ileal	digestible	(SID)	amino	acids
					Lysine,	% 0.70 1.20 0.71 1.09 0.50 1.00
					Isoleucine:lysine,	% 71 62 71 69 83 69
					Leucine:lysine,	% 178 134 177 148 228 153
					Methionine:lysine,	% 31 34 31 29 40 31
					Met	&	Cys:lysine,	% 64 60 64 57 82 60
					Threonine:lysine,	% 65 65 63 62 75 65
					Tryptophan:lysine,	% 19 18 19 20 21 19
					Valine:lysine,	% 83 70 83 77 101 78
CP,	% 14.2 20.3 14.4 20.2 12.3 18.9
Total	lysine,	% 0.79 1.33 0.80 1.22 0.58 1.12
ME,	kcal/lb 1,510 1,516 1,521 1,519 1,521 1,520
SID	lysine:ME,	g/Mcal 2.09 3.59 2.12 3.27 1.49 2.98
Ca,	% 0.51 0.55 0.44 0.48 0.45 0.49
P,	% 0.46 0.51 0.40 0.44 0.39 0.45
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Table 2. Effects of standardized ileal digestible (SID) lysine:calorie ratio on 80- to 143-lb pigs (Exp. 1)1
SID	lysine,	%: 0.70 0.80 0.90 1.00 1.10 1.20 Probability,	P	<
Item					SID	lysine,	g/Mcal	ME: 2.09 2.39 2.69 2.99 3.29 3.59 SEM Linear Quadratic
Initial	wt,	lb 80.5 80.6 80.7 80.8 80.9 80.5 2.4 ---2 ---
					ADG,	lb 2.16 2.19 2.28 2.25 2.26 2.26 0.03 0.04 ---
					ADFI,	lb 5.35 5.32 5.30 5.34 5.25 5.18 0.11 --- ---
					F/G 2.47 2.43 2.32 2.38 2.32 2.29 0.04 0.001 ---
Ending	wt,	lb 141.1 141.9 144.6 143.6 144.3 143.8 2.9 --- ---
Daily	SID	lysine	intake,	g 16.98 19.29 21.62 24.22 26.19 28.19 0.46 0.001 ---
SID	lysine	intake/lb	gain,	g 7.85 8.81 9.47 10.80 11.57 12.48 0.17 0.001 ---
Value	of	gain/pig	(live),	$3 26.98 27.30 28.45 27.99 28.23 28.17 0.43 0.04 ---
Feed	cost/lb	gain,	$4 0.24 0.25 0.25 0.27 0.27 0.28 0.01 0.001 ---
Feed	cost/pig,	$ 14.77 15.33 15.91 16.69 17.05 17.45 0.33 0.001 ---






Table 3. Effects of standardized ileal digestible (SID) lysine:calorie ratio on 123- to 190-lb pigs (Exp. 2)1
SID	lysine,	%: 0.71 0.78 0.86 0.93 1.01 1.09 Probability,	P	<
Item					SID	lysine,	g/Mcal	ME: 2.12 2.35 2.58 2.81 3.04 3.27 SEM Linear Quadratic
Initial	wt,	lb 122.6 122.7 123.0 123.2 123.2 122.9 2.0 ---2 ---
					ADG,	lb 2.36 2.43 2.43 2.40 2.41 2.35 0.04 --- 0.12
					ADFI,	lb 6.71 6.72 6.65 6.61 6.47 6.39 0.08 0.001 ---
					F/G 2.85 2.76 2.74 2.76 2.69 2.72 0.04 0.02 ---
Ending	wt,	lb 188.7 190.8 190.9 190.3 190.7 188.7 2.6 --- ---
Daily	SID	lysine	intake,	g 21.61 23.77 25.96 27.90 29.65 31.60 0.27 0.001 ---
SID	lysine	intake/lb	gain,	g 9.19 9.78 10.71 11.64 12.31 13.47 0.16 0.001 ---
Value	of	gain/pig	(live),	$3 29.40 30.32 30.25 29.91 30.03 29.28 0.45 --- 0.12
Feed	cost/lb	gain,	$4 0.28 0.28 0.29 0.30 0.31 0.32 0.01 0.001 ---
Feed	cost/pig,	$ 18.56 19.28 19.78 20.34 20.57 20.98 0.21 0.001 ---
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Table 4. Effects of standardized ileal digestible (SID) lysine:calorie ratio on 177- to 235-lb pigs (Exp. 3)1
SID	lysine,	%: 0.50 0.60 0.70 0.80 0.90 1.00 Probability,	P	<
Item					SID	lysine,	g/Mcal	ME: 1.49 1.79 2.09 2.39 2.69 2.98 SEM Linear Quadratic
Initial	wt,	lb 177.0 176.9 176.9 177.1 178.0 177.0 2.7 ---2 ---
					ADG,	lb 1.96 1.98 2.14 2.07 2.02 2.14 0.06 0.06 ---
					ADFI,	lb 6.58 6.49 6.64 6.68 6.24 6.45 0.16 --- ---
					F/G 3.36 3.29 3.10 3.23 3.10 3.02 0.05 0.001 ---
Ending	wt,	lb 232.0 232.4 236.9 235.1 235.2 236.8 3.4 --- ---
Daily	SID	lysine	intake,	g 14.92 17.68 21.08 24.23 25.51 29.25 0.57 0.001 ---
SID	lysine	intake/lb	gain,	g 7.62 8.94 9.84 11.71 12.66 13.69 0.17 0.001 ---
Value	of	gain/pig	(live),	$3 24.46 24.70 26.72 25.82 25.23 26.63 0.78 0.06 ---
Feed	cost/lb	gain,	$4 0.33 0.34 0.33 0.35 0.35 0.35 0.01 0.001 ---
Feed	cost/pig,	$ 18.20 18.63 19.73 20.53 19.88 21.17 0.49 0.001 ---






Table 5. Effects of standardized ileal digestible (SID) lysine:calorie ratio on 224- to 284-lb pigs (Exp. 4)1 
SID	lysine,	%: 0.50 0.60 0.70 0.80 0.90 1.00 Probability,	P	<
Item					SID	lysine,	g/Mcal	ME: 1.49 1.79 2.09 2.39 2.69 2.98 SE Linear Quadratic
Initial	wt,	lb 224.3 224.3 224.2 224.2 224.4 224.4 2.7 ---2 ---
					ADG,	lb 2.11 2.22 2.22 2.24 2.24 2.22 0.05 0.13 ---
					ADFI,	lb 7.44 7.58 7.47 7.41 7.29 7.26 0.13 0.04 ---
					F/G 3.53 3.41 3.36 3.30 3.21 3.28 0.05 0.001 ---
Ending	wt,	lb 281.4 284.3 284.2 284.8 284.8 284.3 3.4 --- ---
Daily	SID	lysine	intake,	g 16.88 20.62 23.72 26.88 29.41 32.94 0.50 0.001 ---
SID	lysine	intake/lb	gain,	g 8.00 9.28 10.67 11.99 13.12 14.86 0.17 0.001 ---
HCW,	lb 208.7 210.4 208.7 209.7 208.5 208.9 2.3 --- ---
Yield,	% 74.2 74.0 73.4 73.6 73.2 73.5 0.2 0.02 ---
Backfat	depth,	in. 0.96 0.90 0.87 0.93 0.91 0.92 0.03 --- ---
Loin	depth,	in. 2.43 2.54 2.43 2.49 2.45 2.44 0.04 --- ---
NPPC	fat-free	lean,	% 48.4 49.5 49.8 49.0 49.2 49.1 0.5 --- ---
Carcass	base	price,	$/cwt 57.83
Total	revenue/carcass,	$ 118.28 121.03 119.99 120.07 119.92 119.77 1.68 --- ---
Value	of	gain/pig	(live),	$3 23.97 25.55 25.35 25.52 25.49 25.23 0.53 --- 0.10
Feed	cost/lb	gain,	$4 0.32 0.33 0.34 0.35 0.35 0.37 0.01 0.001 ---
Feed	cost/pig,	$ 18.46 19.67 20.25 20.93 21.18 22.19 0.38 0.001 ---
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K-State - 2009 mixed gender experiments
K-State - gilt recommendations (pre-2009)
PIC - gilt recommendations
PIC - barrow recommendations


























































K-State 2009 - mixed (Exp. 1 and 3)
K-State 2009 - mixed (Exp. 2 and 4)
Main 2002 - gilt
Main 2002 - barrow
Shelton 2008 - gilt
Figure 2. Observed intakes of SID lysine per pound of gain at the recommended levels of 
SID lysine across experiments.
Length	of	line	indicates	body	weight	range	of	pigs	in	each	experiment.
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Effects of Porcine Circovirus Type 2 Vaccine 
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5 Shelton et al., Swine Day 2008, Report of Progress 1001, pp. 82-92.
6 Shelton et al., Swine Day 2008, Report of Progress 1001, pp. 93-97.
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Finishing Pig Nutrition and Management
Table 1. Composition of diets, Exp. 11 and 22 (as-fed basis)  
SID3	lysine:ME,	g/Mcal
2.24 2.61 2.99 3.36
SID	lysine,	%
Ingredient,	% 0.78 0.91 1.04 1.17
Corn 75.52 70.16 64.81 59.44
Soybean	meal	(45%	CP) 19.38 24.74 30.09 35.45
Choice	white	grease 3.00 3.00 3.00 3.00
Monocalcium	P	(21%	P) 0.54 0.51 0.48 0.45
Limestone 0.90 0.90 0.90 0.90
Salt 0.35 0.35 0.35 0.35
L-threonine 0.005 0.015 0.020 0.030
Methionine	hydroxy	analog --- 0.015 0.045 0.070
Vitamin	and	trace	mineral	premix 0.10 0.10 0.10 0.10
Phytase4 0.013 0.013 0.013 0.013
Liquid	lysine	(60%	lysine) 0.195 0.195 0.195 0.195
Total 100.00 100.00 100.00 100.00
Calculated	analysis
SID	amino	acids,	%
					Lysine 0.78	 0.91	 1.04	 1.17	
					Isoleucine:lysine 70 69 69 69
					Leucine:lysine 167 156 148 142
					Methionine:lysine 29 29 30 31
					Met	&	Cys:lysine 61 59 58 58
					Threonine:lysine 62 62 62 62
					Tryptophan:lysine 19 19 20 20
					Valine:lysine 81 79 77 76
ME,	kcal/lb 1,580 1,580 1,579 1,579
Total	lysine,	% 0.88	 1.02	 1.17	 1.31
CP,	% 15.4 17.5 19.5 21.6
Ca,	% 0.53 0.54 0.56 0.57
P,	% 0.46 0.47 0.49 0.51
Available	P,	%5 0.27 0.27 0.27 0.27
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Table 2. Composition of diets, Exp. 31 and 42 (as-fed basis) 
SID3	lysine:ME,	g/Mcal
1.49 1.86 2.23 2.61
SID	lysine,	%
Ingredient,	% 0.52 0.65 0.78 0.91
Corn 86.46 81.12 75.77 70.41
Soybean	meal	(45%	CP) 8.66 14.01 19.36 24.72
Choice	white	grease 3.00 3.00 3.00 3.00
Monocalcium	P	(21%	P) 0.4 0.375 0.35 0.32
Limestone 0.85 0.85 0.85 0.85
Salt 0.35 0.35 0.35 0.35
L-threonine --- 0.01 0.02 0.035
Methionine	hydroxy	analog --- --- 0.005 0.025
Vitamin	and	trace	mineral	premix 0.08 0.08 0.08 0.08
Phytase4 0.013 0.013 0.013 0.013
Liquid	lysine	(60%	Lys) 0.195 0.195 0.195 0.195
Total 100.00 100.00 100.00 100.00
Calculated	analysis
SID	amino	acids,	%
					Lysine 0.52 0.65 0.78 0.91
					Isoleucine:lysine 71 70 70 69
					Leucine:lysine 204 182 167 156
					Methionine:lysine 35 32 30 30
					Met	&	Cys:lysine 73 66 61 60
					Threonine:lysine 65 65 64 65
					Tryptophan:lysine 18 18 19 19
					Valine:lysine 89 84 81 79
ME,	kcal/lb 1,585 1,585 1,584 1,584
Total	lysine,	% 0.59 0.74 0.88 1.02
CP,	% 11.4 13.4 15.5 17.5
Ca,	% 0.45 0.46 0.48 0.49
P,	% 0.39 0.40 0.42 0.43
Available	P,	%5 0.23 0.23 0.23 0.23
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Table 3. Chemical composition of diets (Exp. 1)1 
SID2	lysine:ME,	g/Mcal
2.24 2.61 2.99 3.36
SID	lysine,	%
Item,	% 0.78 0.91 1.04 1.17
CP 13.8	(15.4)3 15.4	(17.5) 17.4	(19.5) 19.3	(21.6)
Essential	amino	acids
					Arginine 0.88 1.03 1.17 1.34
					Histidine 0.38 0.42 0.47 0.53
					Isoleucine 0.60	(0.62) 0.69	(0.71) 0.78	(0.81) 0.88	(0.91)
					Leucine 1.28	(1.43) 1.43	(1.57) 1.58	(1.71) 1.72	(1.84)
					Lysine 0.86	(0.88) 0.99	(1.02) 1.11	(1.17) 1.27	(1.31)
					Methionine 0.25	(0.25) 0.28	(0.29) 0.30	(0.34) 0.33	(0.39)
					Met	+	Cys 0.48	(0.54) 0.53	(0.60) 0.58	(0.68) 0.64	(0.76)
					Phenylalanine 0.75 0.85 0.95 1.06
					Threonine 0.57	(0.57) 0.63	(0.66) 0.71	(0.75) 0.81	(0.84)
					Tryptophan 0.16	(0.17) 0.18	(0.20) 0.22	(0.23) 0.24	(0.26)
					Valine 0.65	(0.72) 0.74	(0.82) 0.83	(0.91) 0.94	(1.01)
Nonessential	amino	acids
					Alanine 0.76 0.83 0.91 0.99
					Aspartic	acid 1.39 1.63 1.85 2.14
					Cysteine 0.23 0.25 0.28 0.31
					Glutamic	acid 2.47 2.81 3.15 3.54
					Glycine 0.57 0.65 0.73 0.84
					Proline 0.83 0.88 0.93 1.00
					Serine 0.70 0.79 0.89 1.00
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Table 4. Chemical composition of diets (Exp. 2)1 
SID2	lysine:ME,	g/Mcal
2.24 2.61 2.99 3.36
SID	lysine,	%
Item,	% 0.78 0.91 1.04 1.17
CP 13.6	(15.4)3 15.1	(17.5) 17.3	(19.5) 19.1	(21.6)
Essential	amino	acids
					Arginine 0.86 0.99 1.17 1.29
					Histidine 0.38 0.42 0.48 0.52
					Isoleucine 0.57	(0.62) 0.66	(0.71) 0.75	(0.81) 0.81	(0.91)
					Leucine 1.28	(1.43) 1.38	(1.57) 1.54	(1.71) 1.65	(1.84)
					Lysine 0.85	(0.88) 0.96	(1.02) 1.12	(1.17) 1.23	(1.31)
					Methionine 0.25	(0.25) 0.27	0.29) 0.30	(0.34) 0.33	(0.39)
					Met	+	Cys 0.48	(0.54) 0.52	(0.60) 0.58	(0.68) 0.63	(0.76)
					Phenylalanine 0.76 0.83 0.94 1.04
					Threonine 0.56	(0.57) 0.62	(0.66) 0.71	(0.75) 0.78	(0.84)
					Tryptophan 0.15	(0.17) 0.17	(0.20) 0.21	(0.23) 0.20	(0.26)
					Valine 0.65	(0.72) 0.72	(0.82) 0.83	(0.91) 0.91	(1.01)
Nonessential	amino	acids
					Alanine 0.78 0.82 0.90 0.99
					Aspartic	acid 1.39 1.58 1.85 2.04
					Cysteine 0.23 0.25 0.28 0.30
					Glutamic	acid 2.48 2.74 3.13 3.43
					Glycine 0.58 0.64 0.73 0.82
					Proline 0.97 1.01 1.04 1.19
					Serine 0.70 0.77 0.89 0.97
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Table 5. Chemical composition of diets (Exp. 3)1 
SID2	lysine:ME,	g/Mcal
1.49 1.86 2.23 2.61
SID	lysine,	%
 Item,	% 0.52 0.65 0.78 0.91
CP 9.8	(11.4)3 10.8	(13.4) 13.7	(15.5) 15.2	(17.5)
Essential	amino	acids
					Arginine 0.61 0.69 0.89 1.02
					Histidine 0.28 0.31 0.38 0.44
					Isoleucine 0.43	(0.42) 0.48	(0.52) 0.61	(0.62) 0.70	(0.71)
					Leucine 1.05	(1.16) 1.08	(1.30) 1.29	(1.44) 1.47	(1.57)
					Lysine 0.57	(0.59) 0.68	(0.74) 0.87	(0.88) 0.96	(1.02)
					Methionine 0.17	(0.20) 0.21	(0.23) 0.25	(0.26) 0.28	(0.30)
					Met	+	Cys 0.35	(0.43) 0.40	(0.48) 0.48	(0.54) 0.53	(0.61)
					Phenylalanine 0.58 0.61 0.76 0.84
					Threonine 0.39	(0.41) 0.45	(0.50) 0.57	(0.59) 0.64	(0.68)
					Tryptophan 0.10	(0.11) 0.12	(0.14) 0.16	(0.17) 0.18	(0.20)
					Valine 0.49	(0.53) 0.52	(0.62) 0.66	(0.72) 0.74	(0.82)
Nonessential	amino	acids
					Alanine 0.65 0.67 0.78 0.87
					Aspartic	acid 0.93 1.07 1.41 1.62
					Cysteine 0.18 0.19 0.23 0.25
					Glutamic	acid 1.81 1.97 2.49 2.83
					Glycine 0.41 0.46 0.58 0.65
					Proline 0.75 0.29 1.11 1.27
					Serine 0.50 0.56 0.70 0.79
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Table 6. Chemical composition of diets (Exp. 4)1 
SID2	lysine:ME,	g/Mcal
1.49 1.86 2.23 2.61
SID	lysine,	%
 Item,	% 0.52 0.65 0.78 0.91
CP 9.7	(11.4)3 10.9	(13.4) 13.6	(15.5) 15.1	(17.5)
Essential	amino	acids
					Arginine 0.60 0.71 0.92 0.98
					Histidine 0.28 0.32 0.38 0.41
					Isoleucine 0.43	(0.42) 0.49	(0.52) 0.62	(0.62) 0.66	(0.71)
					Leucine 1.05	(1.16) 1.11	(1.30) 1.31	(1.44) 1.40	(1.57)
					Lysine 0.56	(0.59) 0.68	(0.74) 0.87	(0.88) 0.93	(1.02)
					Methionine 0.20	(0.20) 0.19	(0.23) 0.25	(0.26) 0.26	(0.30)
					Met	+	Cys 0.38	(0.43) 0.38	(0.48) 0.48	(0.54) 0.51	(0.61)
					Phenylalanine 0.58 0.64 0.76 0.83
					Threonine 0.42	(0.41) 0.45	(0.50) 0.58	(0.59) 0.64	(0.68)
					Tryptophan 0.10	(0.11) 0.12	(0.14) 0.16	(0.17) 0.17	(0.20)
					Valine 0.48	(0.53) 0.53	(0.62) 0.67	(0.72) 0.72	(0.82)
Nonessential	amino	acids
					Alanine 0.64 0.67 0.78 0.84
					Aspartic	acid 0.93 1.10 1.44 1.56
					Cysteine 0.18 0.19 0.23 0.25
					Glutamic	acid 1.81 2.03 2.54 2.73
					Glycine 0.41 0.47 0.58 0.63
					Proline 0.59 0.67 0.71 1.18
					Serine 0.50 0.57 0.71 0.77
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SID	lysine:ME,	g/Mcal: 2.24 2.61 2.99 3.36   2.24 2.61 2.99 3.36 SEM Vaccine Lysine Linear Quadratic
Initial	wt,	lb 82.7 82.7 82.7 82.8 86.3 86.2 86.3 86.2 2.75 0.99 0.08 0.99 0.99 0.99
Initial	pen	head	count 23.0 23.8 23.0 23.8 26.8 27.2 27.0 27.0 0.86 0.97 0.001 0.88 0.72 0.88
					ADG,	lb 1.52 1.60 1.72 1.64 1.78 1.92 1.90 1.84 0.04 0.33 0.001 0.002 0.02 0.002
					ADFI,	lb 3.58 3.61 3.56 3.50 4.05 4.06 3.94 3.85 0.08 0.88 0.001 0.22 0.06 0.45
					F/G 2.36 2.26 2.07 2.15 2.28 2.12 2.07 2.09 0.06 0.71 0.09 0.001 0.001 0.03
Final	wt,	lb 128.0 130.9 133.1 130.3 136.0 140.0 139.8 137.8 2.98 0.99 0.001 0.48 0.46 0.18
Final	pen	head	count 21.2 22.0 21.6 22.8 26.8 27.2 26.8 27.0 0.80 0.68 0.001 0.84 0.37 0.93
Daily	SID	lysine	intake,	g 12.68 14.92 16.78 18.58 14.33 16.77 18.56 20.43 0.39 0.99 0.001 0.001 0.001 0.37
SID	lysine	intake/lb	gain,	g 8.36 9.32 9.78 11.39 8.07 8.76 9.74 11.11 0.26 0.80 0.13 0.001 0.001 0.09
Feed	cost/lb	gain,	$3 0.22 0.22 0.21 0.23 0.21 0.21 0.21 0.22 0.006 0.75 0.10 0.07 0.14 0.04
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SID	lysine:ME,	g/Mcal: 2.24 2.61 2.99 3.36 2.24 2.61 2.99 3.36 SEM Vaccine Lysine Linear Quadratic
Initial	wt,	lb 83.4 83.4 83.4 83.5 87.9 88.0 87.8 88.0 3.24 0.99 0.06 0.99 0.97 0.99
Initial	pen	head	count 23.0 22.4 22.6 23.4 27.4 27.0 27.4 27.2 0.80 0.94 0.001 0.89 0.82 0.49
					ADG,	lb 1.77 1.72 1.91 1.91 2.06 2.08 2.05 2.11 0.07 0.44 0.001 0.39 0.13 0.66
					ADFI,	lb 4.37 4.13 4.20 4.05 4.74 4.74 4.52 4.51 0.15 0.77 0.001 0.31 0.07 0.86
					F/G 2.48 2.41 2.20 2.12 2.31 2.29 2.21 2.15 0.05 0.15 0.08 0.001 0.001 0.77
Final	wt,	lb 136.3 139.1 141.7 143.0 145.7 146.5 145.1 147.4 3.94 0.87 0.04 0.77 0.30 0.99
Final	pen	head	count 21.4 18.8 19.8 20.4 27.2 26.6 27.4 27.0 1.01 0.74 0.001 0.48 0.78 0.25
Daily	SID	lysine	intake,	g 15.45 17.03 19.80 21.47 16.77 19.58 21.32 23.95 0.65 0.71 0.001 0.001 0.001 0.96
SID	lysine	intake/lb	gain,	g 8.79 9.95 10.37 11.27 8.16 9.43 10.42 11.40 0.22 0.22 0.13 0.001 0.001 0.37
Feed	cost/lb	gain,	$3 0.23 0.23 0.22 0.23 0.21 0.22 0.23 0.23 0.005 0.17 0.09 0.61 0.50 0.64
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SID	lysine:ME,	g/Mcal: 1.49 1.86 2.23 2.61   1.49 1.86 2.23 2.61 SEM Vaccine Lysine Linear Quadratic
Initial	wt,	lb 220.7 220.5 220.6 220.7 227.8 228.0 227.8 228.0 3.02 0.99 0.002 0.99 0.98 0.98
Initial	pen	head	count 20.4 20.2 20.4 20.6 22.6 22.2 22.4 22.4 0.77 0.99 0.001 0.98 0.94 0.72
					ADG,	lb 1.62 1.83 1.84 1.80 1.68 1.84 1.85 1.92 0.06 0.79 0.24 0.005 0.003 0.05
					ADFI,	lb 5.99 5.98 5.78 5.71 5.90 5.90 5.64 5.82 0.14 0.79 0.60 0.21 0.09 0.75
					F/G 3.72 3.28 3.14 3.18 3.52 3.20 3.05 3.04 0.07 0.77 0.02 0.001 0.001 0.001
Final	wt,	lb 266.0 271.7 272.2 271.5 275.5 279.6 279.7 281.7 3.22 0.97 0.001 0.27 0.10 0.36
Final	pen	head	count 20.4 20.2 20.4 20.4 22.2 22.2 22.4 22.4 0.78 0.99 0.001 0.99 0.85 0.93
Daily	SID	lysine	intake,	g 14.14 17.64 20.44 23.56 13.91 17.39 19.94 24.0 0.44 0.72 0.70 0.001 0.001 0.86
SID	lysine	intake/lb	gain,	g 8.79 9.67 11.10 13.12 8.29 9.44 10.78 12.6 0.21 0.85 0.02 0.001 0.001 0.007
Carcass	measurements
					Backfat,	in. 0.63 0.61 0.59 0.62 0.65 0.65 0.64 0.65 0.026 0.84 0.03 0.67 0.62 0.32
					Lean,	% 56.4 55.9 56.5 56.0 56.3 56.5 56.4 56.4 0.70 0.91 0.71 0.97 0.89 0.91
					Loin	depth,	in. 2.41 2.45 2.47 2.44 2.47 2.53 2.45 2.47 0.07 0.86 0.35 0.87 0.95 0.51
					Yield,	% 75.6 75.7 75.9 75.5 76.4 75.6 75.5 75.4 0.50 0.54 0.87 0.67 0.25 0.94
					FFLI,	%3 50.9 51.1 51.4 51.0 50.8 50.9 50.9 50.9 0.28 0.86 0.18 0.67 0.54 0.35
Economics
					Live	value,	$/cwt 48.08 48.83 49.17 48.09 49.03 49.01 48.87 48.93 0.53 0.48 0.21 0.58 0.97 0.18
					Feed	cost/lb	gain,	$4 0.32 0.29 0.29 0.31 0.30 0.29 0.29 0.30 0.006 0.81 0.02 0.005 0.80 0.001
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SID	lysine:ME,	g/Mcal: 1.49 1.86 2.23 2.61 1.49 1.86 2.23 2.61 SEM Vaccine Lysine Linear Quadratic
Initial	wt,	lb 215.1 215.2 214.8 215.1 215.5 215.6 215.7 215.7 4.34 0.99 0.86 0.99 0.99 0.99
Initial	day	pen	head	count 18.2 19.0 19.2 18.2 22.8 22.6 22.6 22.4 0.99 0.93 0.001 0.93 0.88 0.53
					ADG,	lb 2.02 2.14 2.15 2.25 1.90 2.01 2.09 2.25 0.04 0.36 0.02 0.001 0.001 0.81
					ADFI,	lb 6.70 7.15 7.12 6.80 6.48 6.57 6.85 6.70 0.18 0.62 0.04 0.19 0.31 0.06
					F/G 3.32 3.34 3.32 3.03 3.42 3.27 3.29 2.97 0.09 0.76 0.80 0.001 0.001 0.07
Final	wt,	lb 259.0 260.2 259.9 262.2 255.9 257.9 259.8 263.0 3.99 0.96 0.68 0.63 0.21 0.84
Final	pen	head	count 18.0 19.0 19.0 18.2 22.4 22.6 22.4 22.4 1.01 0.92 0.001 0.96 0.96 0.49
Daily	SID	lysine	intake,	g 15.80 21.07 25.20 28.07 15.29 19.38 24.25 27.65 0.58 0.69 0.04 0.001 0.001 0.07
SID	lysine	intake/lb	gain,	g 7.84 9.85 11.74 12.51 8.07 9.64 11.64 12.27 0.26 0.79 0.65 0.001 0.001 0.005
Carcass	measurements
					Backfat,	in. 0.77 0.75 0.76 0.77 0.81 0.79 0.77 0.76 0.024 0.74 0.24 0.70 0.29 0.63
					Lean,	% 54.0 54.1 54.0 53.8 53.0 53.4 53.9 54.0 0.48 0.59 0.29 0.79 0.37 0.66
					Loin	depth,	in. 2.30 2.26 2.25 2.22 2.14 2.21 2.28 2.27 0.07 0.38 0.52 0.92 0.63 0.72
					Yield,	% 74.3 74.6 74.6 74.1 74.8 74.8 74.8 74.8 0.51 0.95 0.25 0.96 0.93 0.60
					FFLI,	%3 48.8 49.1 49.0 48.9 48.2 48.5 48.8 49.0 0.28 0.55 0.11 0.47 0.16 0.48
Economics
					Live	value,	$/cwt 40.71 41.42 41.10 40.52 40.83 41.37 41.73 42.31 0.65 0.50 0.19 0.70 0.35 0.51
					Feed	cost/lb	gain,	$4 0.28 0.30 0.31 0.30 0.29 0.29 0.31 0.29 0.008 0.77 0.86 0.04 0.11 0.04
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Table 2. Phase 1 and 2 diet composition (as-fed basis)1
Diet2
Phase	1	 Phase	2	
Hominy	feed,	%: 0 37.5   0 37.5
Ingredient,	%
					Corn 72.23 36.15 77.96 41.86
					Soybean	meal	(46.5%	CP) 25.59 24.20 20.01 18.62
					Corn	hominy	feed	 --- 37.50 --- 37.50
					Monocalcium	phosphate	(21%	P) 0.50 0.48 0.40 0.40
					Limestone 0.88 0.88 0.88 0.88
					Salt 0.35 0.35 0.35 0.35
					Vitamin	premix	with	phytase 0.15 0.15 0.13 0.13
					Trace	mineral	premix 0.15 0.15 0.13 0.13
					L-lysine	HCl 0.15 0.15 0.15 0.15
Total 100.00 100.00 100.00 100.00
Calculated	analysis
SID3	amino	acids,	%
					Lysine 0.96 0.96 0.82 0.82
					Isoleucine:lysine 70 70 70 70
					Leucine:lysine 155 152 166 162
					Methionine:lysine 28 27 29 29
					Met	&	Cys:lysine 57 56 61 59
					Threonine:lysine 61 62 62 64
					Tryptophan:lysine 19 20 19 20
					Valine:lysine 79 81 81 83
SID	Lysine:ME,	g/Mcal 2.87 2.94 2.45 2.51
ME,	kcal/lb4 1,516 1,481 1,519 1,484
Total	lysine,	% 1.08 1.09 0.93 0.93
CP,	% 18.18 18.33 16.08 16.22
Ca,	% 0.53 0.53 0.50 0.50
P,	% 0.48 0.53 0.44 0.49
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Table 3. Phase 3 and 4 diet composition (as-fed basis)1
Diet2
Phase	3	 Phase	4	
Hominy	feed,	%: 0 37.5   0 37.5
Ingredient,	%
					Corn 81.99 45.89 85.17 49.07
					Soybean	meal	(46.5%	CP) 16.03 14.64 12.85 11.46
					Corn	hominy	feed --- 37.50 --- 37.50
					Monocalcium	phosphate	(21%	P) 0.48 0.45 0.50 0.45
					Limestone 0.85 0.88 0.83 0.88
					Salt 0.35 0.35 0.35 0.35
					Vitamin	premix	with	phytase 0.08 0.08 0.08 0.08
					Trace	mineral	premix 0.08 0.08 0.08 0.08
					L-lysine	HCl 0.15 0.15 0.15 0.15
Total 100.00 100.00 100.00 100.00
Calculated	analysis
SID3	amino	acids,	%
					Lysine 0.72 0.72 0.64 0.64
					Isoleucine:lysine 71 71 71 71
					Leucine:lysine 176 171 187 181
					Methionine:lysine 31 31 33 32
					Met	&	Cys:lysine 64 62 67 65
					Threonine:lysine 63 65 64 66
					Tryptophan:lysine 19 19 18 19
					Valine:lysine 83 86 85 88
SID	Lysine:ME,	g/Mcal 2.15 2.20 1.91 1.95
Metabolizable	energy,	kcal/lb4 1,521 1,485 1,521 1,486
Total	lysine,	% 0.82 0.82 0.73 0.73
CP,	% 14.57 14.71 13.36 13.50
Ca,	% 0.49 0.49 0.48 0.48
P,	% 0.44 0.49 0.43 0.47
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Table 4. Effect of corn hominy feed inclusion in swine diets on growth performance of 
finishing pigs1
Corn	hominy	feed,	% Probability,	P	< 
Item 0.0 12.5 25.0 37.5 SEM2 Linear Quadratic
Pen	numbers3
					Pen	count	(d	0) 10 10 10 10 --- --- ---
					Pen	count	(d	84) 8 9 10 8 --- --- ---
d	0	to	84
					ADG,	lb 2.24 2.13 2.11 2.05 0.02 <0.01 0.19
					ADFI,	lb 6.32 5.90 5.91 5.72 0.09 <0.01 0.18
					F/G 2.82 2.78 2.80 2.78 0.03 0.35 0.64
Weight,	lb
					d	0 79.4 78.8 79.4 79.6 2.0 0.68 0.49
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Determination of Amino Acid Digestibility 
and Calculated Energy Values in High-Protein 
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Withdrawal Regimens on Finishing Pig 







































This publication from the Kansas State University Agricultural Experiment Station and Cooperative Extension Service 
has been archived. Current information is available from http://www.ksre.ksu.edu.
182












































This publication from the Kansas State University Agricultural Experiment Station and Cooperative Extension Service 
has been archived. Current information is available from http://www.ksre.ksu.edu.
183











































This publication from the Kansas State University Agricultural Experiment Station and Cooperative Extension Service 
has been archived. Current information is available from http://www.ksre.ksu.edu.
184















































This publication from the Kansas State University Agricultural Experiment Station and Cooperative Extension Service 
has been archived. Current information is available from http://www.ksre.ksu.edu.
185



























This publication from the Kansas State University Agricultural Experiment Station and Cooperative Extension Service 
has been archived. Current information is available from http://www.ksre.ksu.edu.
186
Finishing Pig Nutrition and Management
Table 1. Diet composition (as-fed basis)1
Phase	1 Phase	2 Phase	3 Phase	4
DDGS,	%2:	 0 30   0 30   0 15 30   0 15 30
Ingredient,	%
					Corn 72.2 49.1 73.7 53.0 78.9 69.4 57.0 69.6 59.0 47.8
					Soybean	meal	(46.5%	CP) 22.6 15.6 21.4 12.0 16.2 10.9 8.1 25.4 21.3 17.2
					DDGS --- 30.0 --- 30.0 --- 15.0 30.0 --- 15.0 30.0
					Choice	white	grease 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
					Monocalcium	P	(21%	P) 0.5 0.3 0.4 --- 0.3 --- --- 0.3 --- ---
					Limestone 0.9 1.1 0.9 1.1 1.0 0.9 1.1 1.0 1.0 1.2
					Salt 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4
					L-lysine	HCl 0.3 0.5 0.2 0.5 0.2 0.4 0.4 0.2 0.3 0.4
					L-threonine 0.03 --- --- --- --- --- --- 0.04 --- ---
					DL-methionine 0.02 --- --- --- --- --- --- 0.035 --- ---
					Ractopamine	HCl,	9	g/lb3 --- --- --- --- --- --- --- 0.025 0.025 0.025
					Vitamin-trace	mineral	premix 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
					Phytase4 0.013 --- 0.013 0.005 0.013 0.013 0.005 0.010 0.010 0.005
Total 100.0 100.0   100.0 100.0   100.0 100.0 100.0   100.0 100.0 100.0
Calculated	analysis:
SID5	amino	acids,	%
					Lysine 0.94	 0.94	 0.85	 0.85	 0.72	 0.72	 0.72	 0.95	 0.95	 0.95	
					Isoleucine:lysine 65 69 69 69 70 68 72 69 70 71
					Leucine:lysine 148 186 161 196 173 192 219 154 171 188
					Methionine:lysine 28 33 29 34 30 33 38 31 30 33
					Met	&	Cys:lysine 56 66 59 69 63 68 77 60 62 67
					Threonine:lysine 60 63 61 64 62 63 68 65 63 65
					Tryptophan:lysine 18 17 19 17 19 17 17 19 19 18
					Valine:lysine 74 83 80 85 82 84 91 78 82 85
Total	lysine,	% 1.05	 1.10	 0.96	 1.00	 0.81	 0.84	 0.87	 1.07	 1.09	 1.12	
ME,	kcal/lb 1,580 1,582 1,582 1,587 1,583 1,589 1,587 1,581 1,587 1,585
SID	Lysine:ME,	g/Mcal 2.70 2.70 2.44 2.43 2.06 2.05 2.06 2.73 2.72 2.72
CP,	% 16.7 19.6 16.2 18.3 14.2 15.0 16.7 17.7 19.0 20.2
Ca,	% 0.54 0.54 0.52 0.48 0.50 0.41 0.48 0.54 0.46 0.52
P,	% 0.46 0.52 0.43 0.44 0.40 0.38 0.43 0.44 0.42 0.47
Available	P,	% 0.27 0.27 0.24 0.26 0.23 0.23 0.25 0.23 0.23 0.26
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Table 2. Effect of dried distillers grains with solubles (DDGS) step-down or withdrawal regimen on 
growth performance of growing-finishing pigs1
  DDGS,	%        
Treatment: 1 2 3 4 5 6
d	0	to	48: 0 30 30 30 30 30
d	48	to	69: 0 0 30 15 30 30 Gender
d	69	to	89: 0 0 0 15 15 30 SEM Barrow Gilt SEM
Weight,	lb
					d	0 85.9 85.7 85.9 87.1 86.6 85.1 2.11 86.6 85.6 1.22
					d	42 171.6 166.9 167.3 166.6 166.6 167.4 3.61 169.5 166.0 2.08
					d	69 225.4 221.1 221.3 218.5 218.5 219.1 3.99 223.3 218.0 2.30
					d	76 241.5 237.4 236.7 235.4 233.2 235.0 3.98 239.8 233.3 2.30
					d	89a 267.8 266.4 267.0 263.2 261.7 261.4 4.06 268.1 261.1 2.34
d	0	to	42
					ADG,	lb 2.02 1.91 1.91 1.88 1.88 1.92 0.051 1.95 1.89 0.030
					ADFI,	lba 4.84 4.66 4.71 4.80 4.69 4.57 0.135 4.86 4.56 0.078
					F/Ge 2.40 2.44 2.47 2.57 2.49 2.38 0.063 2.50 2.42 0.036
d	42	to	69
					ADG,	lba,h 5.74 5.82 5.73 5.85 5.54 5.71 0.111 5.95 5.51 0.064
					ADFI,	lb 1.92 1.96 1.97 1.89 1.90 1.91 0.050 1.96 1.89 0.029
					F/Ga,h 3.00 2.97 2.91 3.09 2.93 2.99 0.063 3.04 2.92 0.037
d	69	to	89
					ADG,	lb 2.29 2.50 2.25 2.38 2.39 2.41 0.072 2.39 2.34 0.042
					ADFI,	lba,b 5.84 6.30 6.32 6.15 6.34 6.38 0.126 6.48 5.97 0.073
					F/Ga,c,f,g 2.55 2.54 2.82 2.59 2.67 2.65 0.068 2.72 2.56 0.040
d	42	to	89
					ADG,	lbd 2.06 2.17 2.15 2.09 2.09 2.08 0.041 2.13 2.08 0.024
					ADFI,	lba 5.78 6.02 5.97 5.97 5.86 5.98 0.105 6.16 5.70 0.061
					F/Ga 2.81 2.78 2.79 2.86 2.81 2.88 0.051 2.90 2.74 0.029
d	0	to	89
					ADG,	lba 2.04 2.04 2.03 1.98 1.98 2.00 0.031 2.04 1.99 0.018
					ADFI,	lba 5.32 5.35 5.36 5.40 5.29 5.29 0.096 5.53 5.14 0.056
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Table 3. Effect of dried distillers grains with solubles (DDGS) step-down or withdrawal regimen on 
carcass characteristics of growing-finishing pigs1
  DDGS,	%    
Treatment: 1 2 3 4 5 6
d	0	to	48: 0 30 30 30 30 30
d	48	to	69: 0 0 30 15 30 30
d	69	to	89: 0 0 0 15 15 30 SEM Probability,	P <
Carcass	weight,	lb 201.0 200.3 198.8 198.9 198.0 198.5 3.09 0.98
Yield,	% 75.11 75.72 75.85 75.09 75.24 75.71 0.422 0.59
Backfat2,	in. 0.71 0.71 0.70 0.68 0.74 0.68 0.040 0.88
Lean,	%2 55.16 55.43 54.73 55.68 54.29 55.63 0.731 0.70
Loin	depth2,	in. 2.39 2.34 2.32 2.40 2.26 2.37 0.051 0.39
Fat-free	lean	index2 49.81 49.86 49.92 50.19 49.43 50.14 0.494 0.89
1	A	total	of	962	pigs	(PIC	L337	×	1050,	initial	BW	=	86.1	lb)	were	used	with	27	pigs	per	pen	and	6	pens	per	treatment.
2	Values	are	adjusted	to	a	common	carcass	weight.
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Table 4. Effect of dried distillers grains with solubles (DDGS) step-down or withdrawal regimen on carcass fat 
composition1
  DDGS2,	%        
Treatment: 1 2 3 4 5 6
d	0	to	48: 0 30 30 30 30 30
d	48	to	69: 0 0 30 15 30 30 Gender3
d	69	to	89: 0 0 0 15 15 30 SEM Barrow Gilt SEM
Total	SFA4,	%                    
					Backfata,b 36.96 34.99 34.77 34.80 34.42 34.39 0.601 35.93 34.19 0.322
					Belly	fata,b 35.11 33.64 33.26 33.09 32.70 32.69 0.524 34.11 32.72 0.281
					Jowl	fata,b 33.71 32.45 31.97 31.67 31.79 31.56 0.454 32.95 31.44 0.247
Total	MUFA5,	%
					Backfatc,d 45.68 42.19 43.16 42.72 41.46 42.26 0.522 43.17 42.66 0.279
					Bellyc 48.12 44.23 44.65 44.66 43.44 44.02 0.569 45.12 44.59 0.305
					Jowlb 50.03 47.66 47.74 47.38 46.79 47.17 0.545 47.64 47.96 0.297
Total	PUFA6,	%
					Backfata,c 16.31 21.86 21.04 21.43 23.17 22.37 0.798 19.89 22.17 0.427
					Bellya,b 15.70 21.05 21.07 21.23 22.81 22.23 0.749 19.71 21.66 0.402
					Jowla,b 15.20 18.79 19.15 19.73 20.32 20.14 0.670 18.28 19.50 0.365
Iodine	value,	g/100	g
					Backfata,b 66.89 73.19 72.77 73.07 74.89 74.24 1.111 70.77 74.24 0.595
					Bellya,b 67.82 73.53 73.90 74.21 75.88 75.40 0.993 72.00 74.91 0.532











This publication from the Kansas State University Agricultural Experiment Station and Cooperative Extension Service 
has been archived. Current information is available from http://www.ksre.ksu.edu.
190
Finishing Pig Nutrition and Management
Table 5. Effect of dried distillers grains with solubles (DDGS) step-down or withdrawal program on economics1
  DDGS,	%        
Treatment: 1 2 3 4 5 6
d	0	to	48: 0 30 30 30 30 30
d	48	to	69: 0 0 30 15 30 30 Gender
d	69	to	89: 0 0 0 15 15 30 SEM Barrow Gilt SEM
Feed	cost,	$/pig2,a,b 44.81 43.45 42.65 42.46 41.56 40.99 0.755 44.24 41.06 0.436
Revenue,	$/pig 119.61 120.77 119.53 121.10 117.73 119.94 2.265 120.35 119.21 1.264
Discount,	$/pig 2.18 2.02 1.82 1.57 1.93 2.17 0.550 1.68 2.21 0.307


































Figure 1. Effect of duration and level of DDGS withdrawal on backfat iodine value.
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Figure 3. Effect of duration and level of DDGS withdrawal on jowl fat iodine value.
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Effects of Adding Enzymes to Diets Containing 
High Levels of Dried Distillers Grains with 
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Table 1. Phase 1 diet composition (as-fed basis)1


























Corn 46.23 29.50 29.50 49.03 32.43 17.61 52.14 37.66 22.85 60.10 60.10 60.10
Soybean	meal	(46.5%	CP) 16.61 15.40 15.40 14.12 12.84 11.69 10.85 9.68 8.53 11.63 11.63 11.63
Bakery	product 6.90 6.90 6.90 6.83 6.83 6.83 5.00 5.00 5.00 6.83 6.83 6.83
Choice	white	grease 0.24 1.19 1.19 0.00 0.95 1.80 0.00 0.74 1.59 --- --- ---
Limestone 0.91 1.07 1.07 0.91 1.07 1.21 1.10 1.06 1.21 0.82 0.82 0.82
Salt 0.21 0.16 0.16 0.21 0.17 0.13 0.28 0.20 0.16 0.24 0.24 0.24
L-threonine 0.03 --- --- 0.01 --- --- --- --- --- 0.025 0.025 0.025
Stafac 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 0.05 --- --- ---
L-lysine	HCl 0.61 0.61 0.61 0.56 0.57 0.58 0.50 0.51 0.51 0.27 0.27 0.27
DDGS4	 28.10 45.00 45.00 28.17 45.00 60.00 30.00 45.00 60.00 20.00 20.00 20.00
OptiPhos 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Vitamin-trace	mineral	premix 0.09 0.09 0.09 0.09 0.09 0.09 0.08 0.08 0.08 0.08 0.08 0.08
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Calculated	analysis
Standardized	ileal	digestible	amino	acids
					Lysine,	% 1.06	 1.08	 1.08	 0.97	 0.99	 1.01	 0.86	 0.87	 0.89	 0.71	 0.71	 0.71	
					Methionine:lysine	ratio,	% 29 33 33 31 34 38 34 37 41 37 37 37
					Met	&	Cys:lysine	ratio,	% 60 66 66 63 70 76 69 76 83 76 76 76
					Threonine:lysine	ratio,	% 60 62 62 60 65 69 63 68 74 70 70 70
					Tryptophan:lysine	ratio,	% 16 16 16 16 16 17 16 17 17 19 19 19
					Total	lysine,	% 1.22	 1.28	 1.28	 1.13	 1.18	 1.23	 1.01	 1.06	 1.11	 0.84	 0.84	 0.84	
					CP,	% 20.1 22.7 22.7 19.1 21.7 24.0 18.2 20.5 22.8 16.7 16.7 16.7
					SID	Lys:calorie	ratio,	g/Mcal	ME 3.14 3.16 3.16 2.89 2.91 2.92 2.55 2.57 2.59 2.10 2.10 2.10
ME,	kcal/lb 1,533 1,551 1,551 1,529 1,547 1,563 1,524 1,541 1,557 1,535 1,535 1,535
Ca,	% 0.43 0.49 0.49 0.42 0.48 0.53 0.48 0.47 0.52 0.38 0.38 0.38
P,	% 0.46 0.53 0.53 0.45 0.52 0.57 0.45 0.50 0.56 0.41 0.41 0.41
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Table 2. Effects of enzyme supplementation in diets containing high levels of DDGS on growth performance and carcass characteristics of grow-finish pigs1
  Treatment  
30%	DDGS   45%	DDGS   60%	DDGS
No	enzyme No	enzyme Product	A Product	B No	enzyme Product	A Product	B SE Probability,	P <
Weight,	lb                  
					d	0 101.6 101.6 101.7 101.2 101.5 101.4 101.3 2.8 1.00
					d	78	(before	topping) 249.8 248.5 247.7 244.6 243.7 247.2 247.3 4.2 0.95
					d	78	(after	topping) 244.5 243.3 242.7 238.1 238.9 241.5 241.9 4.3 0.94
					Tops2 274.8 272.9 272.2 277.0 267.5 274.9 272.5 5.0 0.81
					d	903 270.9 270.4 270.8 265.3 266.9 269.6 269.7 4.4 0.96
d	0	to	784
					ADG,	lb 1.89 1.84 1.85 1.81 1.79 1.84 1.83 0.03 0.33
					ADFI,	lb 5.12 4.91 4.90 4.76 4.78 4.94 4.83 0.07 0.03
					F/G 2.71 2.66 2.65 2.64 2.66 2.68 2.65 0.03 0.70
d	78	to	903,5
					ADG,	lb 2.15 2.22 2.29 2.24 2.30 2.30 2.26 0.08 0.83
					ADFI,	lb 6.11 6.61 6.70 6.40 6.51 6.63 6.57 0.21 0.47
					F/G 2.86 3.00 2.93 2.86 2.82 2.87 2.92 0.10 0.83
d	0	to	903,5
					ADG,	lb 1.92 1.88 1.90 1.86 1.85 1.89 1.87 0.03 0.64
					ADFI,	lb 5.24 5.10 5.11 4.95 4.98 5.13 5.03 0.08 0.18
					F/G 2.73 2.71 2.68 2.68 2.69 2.71 2.68 0.03 0.88
Pigs	removed	and	marketed,	%
Mortality6 2.07 4.13 3.33 3.65 2.14 2.79 4.18 1.71 0.95
Marginal	value7 0.95 3.08 2.21 2.70 3.62 1.10 2.12 1.52 0.81
Full	value8 97.05 92.94 94.92 93.07 94.08 96.35 93.75 2.00 0.63
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Table 2. Effects of enzyme supplementation in diets containing high levels of DDGS on growth performance and carcass characteristics of grow-finish pigs1
  Treatment  
30%	DDGS   45%	DDGS   60%	DDGS
No	enzyme No	enzyme Product	A Product	B No	enzyme Product	A Product	B SE Probability,	P <
Carcass	characteristics
					Slaughter	wt,	lb 266.8 266.1 266.6 261.5 263.3 264.0 264.9 4.1 0.97
					Carcass	wt,	lb 201.5 199.1 200.3 198.8 197.8 198.8 198.8 3.3 0.99
					Yield,	% 75.6 75.0 75.5 75.6 75.2 75.5 74.9 0.4 0.65
					Backfat,	in.	9 0.67 0.67 0.67 0.68 0.68 0.70 0.65 0.01 0.44
					Loin	depth,	in.	9 2.42 2.44 2.44 2.45 2.42 2.40 2.45 0.03 0.93
					Lean,	%9 55.42 55.90 55.92 55.85 55.70 55.36 56.25 0.31 0.40
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Table 3. Effects of diets containing high levels of DDGS on growth performance and carcass characteristics of grow-finish pigs1
  DDGS,	%   Probability, P <
  30 45 60 SE 30	vs.	45 30	vs.	60 45	vs.	60 Linear Quad
Weight,	lb                  
					d	0 101.6 101.5 101.4 1.6 0.98 0.95 0.97 0.95 1.00
					d	78	(before	topping) 249.8 247.0 246.1 2.4 0.55 0.43 0.79 0.43 0.77
					d	78	(after	topping) 244.5 241.3 240.7 2.5 0.53 0.46 0.87 0.46 0.72
					Top2 274.8 274.0 271.6 3.0 0.89 0.55 0.50 0.55 0.83
					d	903 270.9 268.8 268.7 2.5 0.69 0.68 0.98 0.68 0.79
d	0	to	784
					ADG,	lb 1.89 1.84 1.82 0.02 0.14 0.05 0.47 0.05 0.45
					ADFI,	lb 5.12 4.86 4.85 0.04 0.004 0.003 0.87 0.003 0.04
					F/G 2.71 2.65 2.66 0.02 0.11 0.18 0.65 0.18 0.17
d	78	to	903,5
					ADG,	lb 2.15 2.25 2.29 0.05 0.30 0.15 0.57 0.15 0.64
					ADFI,	lb 6.11 6.57 6.57 0.12 0.06 0.06 0.99 0.06 0.17
					F/G 2.86 2.93 2.87 0.06 0.54 0.94 0.41 0.94 0.41
d	0	to	904,6
					ADG,	lb 1.92 1.88 1.87 0.02 0.31 0.17 0.62 0.17 0.61
					ADFI,	lb 5.24 5.05 5.05 0.05 0.05 0.04 0.92 0.04 0.17
					F/G 2.73 2.69 2.69 0.02 0.28 0.31 0.91 0.31 0.41
Pigs	removed	and	marketed,	%
					Mortality6 2.07 3.70 3.04 0.99 0.41 0.62 0.63 0.62 0.42
					Marginal	value7 0.95 2.66 2.28 0.90 0.33 0.43 0.74 0.43 0.39
					Full	value8 97.05 93.64 94.73 1.17 0.14 0.29 0.47 0.29 0.16
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Table 3. Effects of diets containing high levels of DDGS on growth performance and carcass characteristics of grow-finish pigs1
  DDGS,	%   Probability, P <
  30 45 60 SE 30	vs.	45 30	vs.	60 45	vs.	60 Linear Quad
Carcass	characteristics
					Slaughter	wt,	lb 266.8 264.7 264.1 2.5 0.67 0.57 0.85 0.57 0.84
					Carcass	wt,	lb 201.5 199.4 198.5 2.0 0.58 0.42 0.72 0.42 0.82
					Yield,	% 75.6 75.4 75.2 0.2 0.63 0.37 0.55 0.37 0.96
					Backfat,	in 0.67 0.67 0.68 0.01 0.95 0.83 0.71 0.83 0.82
					Loin	depth,	in 2.42 2.44 2.42 0.02 0.57 0.97 0.46 0.97 0.44
					Lean,	% 55.42 55.9 55.8 0.2 0.20 0.33 0.65 0.33 0.26
					FFLI9 50.22 50.3 50.2 0.1 0.81 0.98 0.76 0.98 0.75
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Table 4. Effects of enzyme supplementation on growth performance and carcass characteristics of grow-
finish pigs (main effects)1
  Enzyme2   Probability,	P	<
 







Weight,	lb              
					d	0 101.5 101.5 101.2 2.0 0.94 1.00 0.91
					d	78	(before	topping) 246.1 247.4 246.0 3.0 0.87 0.75 0.97
					d	78	(after	topping) 241.1 242.1 240.0 3.0 0.99 0.82 0.80
					Top3 270.2 273.5 274.7 3.7 0.29 0.45 0.31
					d	904 268.6 270.2 267.5 3.1 0.95 0.72 0.81
d	0	to	785
					ADG,	lb 1.82 1.85 1.82 0.02 0.48 0.28 0.93
					ADFI,	lb 4.85 4.92 4.80 0.05 0.84 0.30 0.49
					F/G 2.66 2.66 2.64 0.02 0.73 0.98 0.53
d	78	to	904,6
					ADG,	lb 2.26 2.30 2.25 0.06 0.83 0.64 0.92
					ADFI,	lb 6.56 6.67 6.48 0.15 0.95 0.60 0.68
					F/G 2.91 2.90 2.89 0.07 0.80 0.88 0.77
d	0	to	904,6
					ADG,	lb 1.87 1.90 1.87 0.02 0.45 0.24 0.92
					ADFI,	lb 5.04 5.12 4.99 0.06 0.84 0.30 0.49
					F/G 2.70 2.69 2.68 0.02 0.69 0.95 0.53
Pigs	removed	and	marketed,	%
Mortality7 3.14 3.06 3.92 1.22 0.81 0.96 0.65
Marginal	value8 3.35 1.65 2.41 1.11 0.27 0.23 0.51
Full	value9 93.51 95.64 93.41 1.45 0.52 0.25 0.96
Carcass	characteristics
					Slaughter	wt,	lb 264.7 265.3 263.2 3.2 0.91 0.89 0.73
					Carcass	wt,	lb 198.5 199.5 198.8 2.5 0.80 0.74 0.92
					Yield,	% 75.1 75.5 75.3 0.3 0.41 0.29 0.70
					Backfat,	in. 0.68 0.69 0.66 0.01 0.79 0.60 0.33
					Loin	depth,	in. 2.43 2.42 2.44 0.02 0.92 0.74 0.61
					Lean,	% 55.8 55.6 56.1 0.2 0.88 0.62 0.45
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Table 2. Effect of mycotoxin binders and a liquid immunity enhancer on growth performance of wean-to-finish pigs1
Treatment
1 2 3 4
T-BIND2,3: - + + +
Biomannan	(d	0	to	55)2,4: - + + +
Biomannan	(d	55	to	132)2,5: - - + + Sex Probability,	P <




					d	0 15.9 16.0 16.1 15.9 0.26 16.0 15.9 0.18 0.95 0.94 0.57
					d	55 85.7 87.1 87.1 88.4 1.21 86.9 87.2 0.86 0.62 0.50 0.81
					d	132 233.0 234.0 234.6 235.3 1.44 237.3 231.1 1.02 0.77 0.73 0.0001
d	0	to	55
					ADG,	lb 1.26 1.29 1.29 1.32 0.019 1.29 1.29 0.013 0.58 0.28 0.73
					ADFI,	lb 2.10 2.09 2.11 2.13 0.043 2.10 2.12 0.030 0.98 0.94 0.59
					F/G 1.66 1.62 1.64 1.61 0.024 1.63 1.64 0.017 0.87 0.56 0.71
d	55	to	132
					ADG,	lb 1.91 1.89 1.91 1.90 0.020 1.94 1.86 0.014 0.50 0.93 0.0004
					ADFI,	lb 4.93 4.93 4.98 4.97 0.046 5.11 4.80 0.032 0.61 0.76 <.0001
					F/G 2.58 2.60 2.61 2.62 0.022 2.63 2.58 0.015 0.98 0.61 0.02
d	0	to	132
					ADG,	lb 1.64 1.64 1.65 1.65 0.011 1.67 1.62 0.008 0.73 0.73 0.0004
					ADFI,	lb 3.74 3.74 3.78 3.78 0.037 3.84 3.67 0.026 0.81 0.77 <.0001
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Corn 49.42 50.60 53.82 55.00 70.47 71.60
Soybean	meal	(46.5%	CP) 15.60 15.50 11.22 11.15 9.72 9.65
Dried	distillers	grains	with	solubles 30.00 30.00 30.00 30.00 15.00 15.00
Choice	white	grease 3.00 1.92 3.00 1.92 3.00 1.92
Limestone 1.08 1.08 1.10 1.10 1.00 1.00
Salt 0.35 0.35 0.35 0.35 0.35 0.35
Vitamin	and	trace	mineral	premix	 0.10 0.10 0.10 0.10 0.10 0.10
Phytase3 0.0075 0.0075 0.006 0.006 0.0125 0.0125
L-lysine	HCl 0.45 0.45 0.40 0.40 0.35 0.35
Total 100.00 100.00   100.00 100.00   100.00 100.00
Calculated	analysis
Standardized	ileal	digestible	(SID)	amino	acids,	%
					Lysine 0.94	 0.94	 0.80	 0.80	 0.69	 0.69	
					Isoleucine:lysine	ratio 69 69 72 72 68 69
					Leucine:lysine	ratio 186 187 206 207 196 198
					Methionine:lysine	ratio 33 33 36 36 34 34
					Met	&	Cys:lysine	ratio 66 66 73 73 70 70
					Threonine:lysine	ratio 63 63 67 67 63 63
					Tryptophan:lysine	ratio 17 17 17 17 17 17
					Valine:lysine	ratio 83 83 89 89 85 85
Total	lysine,	% 1.10	 1.10	 0.95	 0.95	 0.80	 0.80	
MD,	kcal/lb 1,586 1,564 1,587 1,565 1,589 1,566
SID	lysine:ME	ratio,	g/Mcal 2.69 2.73 2.29 2.32 1.97 2.00
Ca,	% 0.49 0.49 0.48 0.48 0.44 0.44
P,	% 0.46 0.46 0.44 0.44 0.37 0.37
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control Enzyme SEM Barrows Gilts SEM Treatment Gender
Weight
					d	0 87.2 87.6 87.3 2.08 87.8 86.9 1.76 0.99 0.71
					d	28 138.0 138.6 137.6 2.65 139.6 136.5 2.25 0.97 0.33
					d	66 209.8 210.2 208.0 3.25 213.9 204.8 2.75 0.88 0.02
d	0	to	28
					ADG,	lb 1.81 1.82 1.79 0.031 1.85 1.77 0.026 0.80 0.03
					ADFI,	lb 3.89 3.88 3.96 0.081 4.05 3.77 0.069 0.77 0.01
					F/G 2.15a 2.13a 2.21b 0.017 2.19 2.13 0.014 0.01 0.003
d	28	to	66
					ADG,	lb 1.83 1.79 1.81 0.032 1.87 1.75 0.027 0.70 0.001
					ADFI,	lb 5.25 5.19 5.18 0.084 5.50 4.91 0.072 0.82 <0.0001
					F/G 2.87 2.90 2.86 0.037 2.94 2.81 0.031 0.66 0.01
d	0	to	66
					ADG,	lb 1.82 1.80 1.80 0.026 1.86 1.76 0.022 0.86 0.001
					ADFI,	lb 4.66 4.62 4.65 0.075 4.87 4.42 0.064 0.93 <0.0001
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Table 2. Composition of finishing diets in Exp. 2 (as-fed basis)1
Weight	range,	lb
Ingredient 40	to	80 80	to	120 120	to	165 165	to	215 >	215
Corn 48.12 54.51 59.84 63.87 65.91
Soybean	meal	(46.5%	CP) 19.58 13.24 8.06 4.08 2.09
DDGS2 30.0 30.0 30.0 30.0 30.0
Monocalcium	P	(21%	P) 0.40 0.30 0.20 0.15 0.15
Limestone 1.00 1.00 0.95 0.95 0.95
Salt 0.35 0.35 0.35 0.35 0.35
Vitamin	premix	 0.10 0.10 0.10 0.10 0.08
Trace	mineral	premix 0.10 0.10 0.10 0.10 0.08
Lysine	HCl 0.35 0.40 0.40 0.40 0.40
Total 100.0 100.0 100.0 100.0 100.0
Calculated	values
SID3	amino	acids,	%
					Lysine 1.05	 0.93	 0.80	 0.70	 0.65	
					Isoleucine:lysine 73 71 71 72 72
					Methionine:lysine 31 32 34 37 38
					Met	&	Cys:lysine 64 65 70 75 78
					Threonine:lysine 63 62 63 64 65
					Tryptophan:lysine 19 18 18 17 17
					Valine:lysine 85 85 88 91 93
SID	Lysine:ME,	g/Mcal 3.14 2.77 2.38 2.08 1.93
Total	lysine,	% 1.18	 1.04	 0.90	 0.79	 0.73	
Protein,	% 21.8 19.5 17.5 16.0 15.3
ME,	kcal/lb 1,519 1,522 1,525 1,527 1,528
Ca,	% 0.60 0.56 0.50 0.48 0.48
P,	% 0.58 0.54 0.50 0.47 0.46
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Table 3. Effect of Livestock Answer on growth performance (Exp. 1)1
Dietary	enzyme,	% P	<
Item 0 0.125 0.175 SEM Linear Quadratic
d	0	to14
					ADG,	lb 0.40 0.50 0.45 0.02 0.04 0.04
					ADFI,	lb 0.51 0.59 0.54 0.02 0.16 0.06
					F/G 1.28 1.19 1.20 0.03 0.04 0.05
d	14	to	28
					ADG,	lb 0.79 0.76 0.80 0.03 0.87 0.31
					ADFI,	lb 1.20 1.23 1.24 0.04 0.36 0.99
					F/G 1.53 1.61 1.55 0.03 0.21 0.05
d	0	to	28
					ADG,	lb 0.59 0.63 0.63 0.02 0.24 0.61
					ADFI,	lb 0.85 0.91 0.89 0.03 0.25 0.44
					F/G 1.44 1.44 1.42 0.02 0.50 0.33
Weight,	lb
					d	14 17.8 19.2 18.6 0.61 0.07 0.07
					d	28 28.6 30.4 29.8 0.90 0.22 0.31
1	A	total	of	224	pigs	(initial	BW	12.3	lb)	were	used	with	6	pigs	per	pen	and	10	pens	per	treatment.
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Table 4. Effects of Livestock Answer (LA) on growth performance and carcass criteria 
(Exp. 2)1,2
d	0	to	35: Control Control 0.125%	LA 0.125%	LA
d	35	to	145: Control 0.125%	LA Control 0.125%	LA SEM
d	0	to	35
					ADG,	lb 0.90 0.86 0.01
					ADFI,	lb 1.27 1.23 0.01
					F/G 1.41 1.43 0.01
					d-35	wt,	lb 44.9 43.4 0.64
d	35	to	126
					ADG,	lb 2.18 2.18 2.20 2.16 0.05
					ADFI,	lb 5.65 5.61 5.64 5.60 0.19
					F/G 2.60 2.58 2.56 2.59 0.04
d	126	to	145
					ADG,	lb 2.17 2.31 2.36 2.35 0.17
					ADFI,	lb 7.42 7.19 7.64 7.63 0.43
					F/G 3.43 3.16 3.24 3.26 0.19
d	35	to	145
					ADG,	lb 2.18 2.19 2.22 2.18 0.05
					ADFI,	lb 5.89 5.83 5.91 5.87 0.21
					F/G 2.71 2.66 2.66 2.69 0.05
Carcass	characteristics
Weight,	lb 203.5 205.0 206.8 204.2 5.8
Yield,	% 73.2 72.9 72.9 73.2 0.39
Backfat,	mm 21.9 21.8 22.1 22.0 1.72
Loin	depth,	mm 59.7 58.4 59.8 58.5 1.18
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Table 1. Details of individual experiments included in the meta-analysis1
Experiment Duration,	d
Experimental	
units,	n Start	weight,	lb DDGS2,	% Enzyme	activity	of	product	used	 Reference
1 92 47 65.3 15 β-mannanase
2 56 42 75.8 15 β-glucanase,	cellulase,	and	protease Jacela	et	al.,	20083
3 90 42 101.5 45	and	60 Proprietary	blend	of	enzymes Jacela	et	al.,	20094






Table 2. Effect of enzyme addition to diets containing DDGS on growth performance of growing-finishing pigs1
Final	wt,	lb ADG,	lb ADFI,	lb F/G
Experiment Control Enzyme SED2 Control Enzyme SED Control Enzyme SED Control Enzyme SED
1 266.6 266.9 1.78 2.21 2.22 0.016 5.42 5.47 0.054 2.45 2.46 0.016
2 192.7 192.2 1.99 2.08 2.07 0.016 4.93 4.94 0.066 2.37 2.38 0.031
3 269.4 268.9 3.20 1.89 1.88 0.021 5.11 5.05 0.062 2.71 2.69 0.021
4 210.4 208.3 4.08 1.82 1.81 0.035 4.66 4.66 0.118 2.57 2.58 0.030
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Table 2. Effect of ractopamine HCl (RAC) on growth performance of finishing pigs1
Feeding	period Probability,	P <
Item Control2 Last	14	d3 Last	21	d4 SEM Treatment Contrast
d	0	to	7
					Initial	wt,	lb 241.6 241.5 241.5 2.8 1.00 0.97
					ADG,	lb5 2.29a 2.40ab 2.78b 0.13 0.04 0.01
					ADFI,	lb5 7.90a 7.89a 7.49b 0.12 0.04 0.01
					F/G5 3.52a 3.34a 2.73b 0.14 <0.01 <0.01
					d	7	wt,	lb 257.7 258.4 260.9 2.6 0.20 0.08
d	7	to	216
					ADG,	lb 2.08a 2.25b 1.95a 0.06 <0.01 ---
					ADFI,	lb 7.69a 7.09b 6.91b 0.15 <0.01 ---
					F/G 3.70a 3.17b 3.56a 0.09 <0.01 ---
d	0	to	21
					ADG,	lb 2.16 2.31 2.26 0.07 0.14 ---
					ADFI,	lb 7.77a 7.39b 7.12b 0.12 <0.01 ---
					F/G 3.62a 3.22b 3.17b 0.08 <0.01 ---
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Table 3. Effect of ractopamine HCl (RAC) on carcass characteristics of finishing pigs1
Feeding	period Probability,	P <
Item Control2 Last	14	d3 Last	21	d4 SEM Treatment Contrast
d	7	marketing5,6,7
					Live	wt,	lb8 297.7 294.1 300.7 5.0 0.64 0.43
					HCW,	lb8 222.0 219.0 225.0 3.8 0.46 0.29
					Yield,	%8 74.6 74.5 74.8 0.3 0.30 0.15
					Lean,	%8 51.9a 51.6a 52.8b 0.2 <0.01 <0.01
					Backfat	depth,	mm8 20.3 21.3 19.8 0.6 0.28 0.22
					Loin	depth,	mm8 59.7a 59.6a 63.7b 0.9 <0.01 <0.01
d	21	marketing6,7,9
					Live	wt,	lb 282.8 287.3 284.1 3.0 0.23 ---
					HCW,	lb 212.7 215.2 214.8 2.4 0.33 ---
					Yield,	% 75.2ab 74.9a 75.6b 0.2 0.05 ---
					Lean,	% 51.6a 52.3b 52.5b 0.2 <0.01 ---
					Backfat	depth,	mm 22.2a 21.1ab 20.3b 0.4 0.02 ---
					Loin	depth,	mm 60.1 61.5 61.6 0.7 0.14 ---
Overall	marketing6,7,10
					Live	wt,	lb 285.2 288.2 286.8 2.9 0.43 ---
					HCW,	lb 214.2 215.8 216.4 2.3 0.32 ---
					Yield,	% 75.1ab 74.9a 75.4b 0.2 0.05 ---
					Lean,	% 51.6a 52.2b 52.6b 0.2 <0.01 ---
					Backfat	depth,	mm 22.0a 21.1ab 20.2b 0.4 0.03 ---
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Table 1. Diet composition (as-fed basis)
Ingredient,	% 0	g/ton	RAC1 4.50	g/ton	RAC 6.75	g/ton	RAC
Corn 75.04 66.73 66.72
Soybean	meal	(46.5%	CP) 11.19 19.36 19.36
Dried	distillers	grains	with	solubles 10.00 10.00 10.00
Choice	white	grease 2.00 2.00 2.00
Limestone 0.95 0.95 0.95
L-lysine-HCl 0.33 0.40 0.40
Salt 0.35 0.35 0.35
L-threonine 0.03 0.08 0.08
RAC,	9	g/lb --- 0.0250 0.0375
Vitamin	and	trace	mineral	premix 0.10 0.10 0.10
Phytase2 0.02 0.02 0.02
Total	 100.00 100.00 100.00
Calculated	analysis
Standardized	ileal	digestible	(SID)	amino	acids,	%
					Lysine 0.70	 0.95	 0.95	
					Isoleucine:lysine 68 64 64
					Leucine:lysine 187 158 158
					Methionine:lysine 33 28 28
					Met	&	Cys:lysine 67 57 57
					Threonine:lysine 65 65 65
					Tryptophan:lysine 17 17 17
					Valine:lysine 83 75 75
Total	lysine,	% 0.81	 1.08	 1.08	
ME,	kcal/lb 1,568 1,567 1,566
SID	lysine:ME	ratio,	g/Mcal 2.02 2.75 2.75
Ca,	% 0.42 0.45 0.45
P,	% 0.36 0.39 0.39
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Table 2. Effect of different feeding programs using diets containing ractopamine HCl 
(RAC) on growth performance of late-finishing pigs1
Feeding	program2
Item Control Constant Step-up SEM
Weight,	lb
					d	0 208.1 208.0 208.1 3.62
					d	7 222.2 223.0 226.0 3.58
					d	14	(before	topping) 235.3 240.4 241.7 3.64
					d	14	(top	pigs) 265.7 270.9 272.0 2.89
					d	14	(after	topping) 231.3 236.3 237.8 3.83
					d	21 242.9 251.2 251.5 3.74
					d	28 253.0 262.3 261.7 3.99
d	0	to	7
					ADG,	lb 2.00a 2.14a 2.50b 0.064
					ADFI,	lb 6.11a 6.04a 6.42b 0.104
					F/G 3.06a 2.84b 2.60c 0.069
d	0	to	14
					ADG,	lb 1.94a 2.31b 2.37b 0.036
					ADFI,	lb 6.13 6.13 6.02 0.091
					F/G 3.17a 2.66b 2.55c 0.034
d	14	to	28
					ADG,	lb 1.55a 1.85b 1.70c 0.045
					ADFI,	lb 5.72a 5.63a 5.38b 0.087
					F/G 3.72a 3.05b 3.19b 0.065
d	7	to	28
					ADG,	lb 1.66a 2.08b 1.89c 0.034
					ADFI,	lb 5.87a 5.85a 5.47b 0.085
					F/G 3.54a 2.82b 2.90b 0.049
d	0	to	28
					ADG,	lb 1.76a 2.09b 2.05b 0.034
					ADFI,	lb 5.94 5.90 5.72 0.081
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Table 3. Effect of different feeding programs using diets containing ractopamine HCl 
(RAC) on carcass characteristics of late-finishing pigs1
Feeding	program2
Item Control Constant Step-up SEM
Carcass	weight,	lb 191.7a 201.7b 199.3b 3.30
Yield,	% 75.35 76.18 75.96 0.332
Lean,	%3 55.21a 56.11a 57.04b 0.442
Loin3,	in. 2.38a 2.48a 2.56b 0.049
Backfat3,	in. 0.68a 0.66a 0.62b 0.023







Table 4. Economic impact of different feeding programs using diets containing ractopa-
mine HCl (RAC)1
Feeding	program2
Item Control Constant Step-up SEM
Weight	discount,	$/pen 62.30 30.35 44.85 15.82
Weight	discount,	$/pig 2.60 1.26 1.87 0.66
Revenue,	$/pen3 2,997a 3,264b 3,220b 87.3
Revenue,	$/pig3 115.3a 125.6b 123.8b 3.36
Feed	consumed,	lb/pen 4,071 4,046 3,924 55.4
Feed	consumed,	lb/pig 156.6 155.6 150.9 2.13
Feed	cost,	$/pen4 366.4a 418.7b 393.0c 5.45
Feed	cost,	$/pig4 14.09a 16.10b 15.12c 0.21
Income	over	feed	cost,	$/pen 2,631 2,835 2,824 85.5
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Effects of Dietary Astaxanthin on the Growth 
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Finishing Pig Nutrition and Management
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					Initial	wt,	lb 215 215 215 215 2.90 ---2 --- ---
					ADG,	lb 2.11 2.23 2.03 1.99 0.12 --- --- ---
					ADFI,	lb 6.67 6.76 6.24 6.20 0.24 --- 0.10 ---
					F/G 3.22 3.05 3.08 3.16 0.15 --- --- ---
					Final	wt,	lb 270 273 268 267 3.81 --- --- ---
					Feed,	$/lb	gain 0.23 0.23 0.25 0.29 0.01 --- 0.01 ---
					Feed,	$/pig 12.57 13.55 13.23 14.59 0.51 0.06 0.02 ---
Carcass	characteristics
					Live	wt,	lb 271 273 271 270 3.95 --- --- ---
					HCW,	lb 192 192 191 189 3.38 --- --- ---
					Yield,	% 71.0 70.6 70.6 70.3 0.64 --- --- ---
					Average	backfat	thickness,	in. 1.00 0.89 0.85 0.87 0.05 0.03 --- ---
					10th	rib	fat	depth,	in. 0.82 0.65 0.65 0.70 0.07 0.06 --- 0.10
					Loin	eye	area,	sq.	in. 7.33 7.72 7.58 7.28 0.30 --- --- ---
					Loin	eye	color3
										CIE	L* 60.3 55.3 58.9 56.2 1.42 0.06 --- ---
										CIE	a* 9.4 10.1 8.2 10.3 0.31 --- --- 0.02
										CIE	b* 15.8 14.8 14.4 15.1 0.47 0.08 --- 0.06
					Standardized	fat-free	lean,	lb 102 107 106 103 2.37 --- --- 0.09
					Fat-free	lean,	%	 53.2 55.6 55.5 54.5 1.04 0.09 --- 0.10
Economic	implications
					Estimated	carcass	value,	$/100	lb4 68.76 70.13 70.08 69.41 0.65 --- --- ---
					Estimated	total	carcass	value,	$ 128.37 131.79 130.98 130.41 2.40 --- --- ---
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Finishing Pig Nutrition and Management
Effects of Meal or Pellet Diet Form on Finishing 
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Diet	form2: Meal Pellet   Meal Pellet SEM P	<
d	0	to	90
					Initial	wt,	lb 60.6 60.8 60.8 60.6 0.9 0.81
					ADG,	lb 1.96a 2.15b 1.85c 1.97a 0.02 0.03
					ADFI,	lb 5.39 5.57 4.87 4.92 0.06 0.26
					F/G 2.75 2.59 2.63 2.50 0.02 0.41
					d-90	wt,	lb 238.2a 257.4b 229.2c 239.8b 2.0 0.04
d	90	to	1123
					ADG,	lb 2.12a 1.98b 1.83c 1.85c 0.04 0.03
					ADFI,	lb 7.55 6.96 6.45 6.17 0.09 0.11
					F/G 3.57 3.52 3.54 3.34 0.06 0.27
d	0	to	112
					ADG,	lb 1.99 2.12 1.85 1.95 0.02 0.22
					ADFI,	lb 5.74 5.80 5.13 5.12 0.06 0.60
					F/G 2.89 2.73 2.77 2.63 0.02 0.70
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Table 2. Main effects of diet form on growth performance of finishing pigs (Exp. 1)1
Diet	form2 Probability,	P <
Item Meal Pellet SEM Diet
d	0	to	90
					Initial	wt,	lb 60.7 60.7 0.7 0.99
					ADG,	lb 1.91 2.06 0.01 <0.01
					ADFI,	lb 5.13 5.25 0.04 0.05
					F/G 2.69 2.54 0.01 <0.01
					d-90	wt,	lb 233.7 248.6 1.4 <0.01
d	90	to	1123
					ADG,	lb 1.98 1.91 0.03 0.09
					ADFI,	lb 7.00 6.57 0.07 <0.01
					F/G 3.55 3.43 0.04 0.06
d	0	to	112
					ADG,	lb 1.92 2.04 0.01 <0.01
					ADFI,	lb 5.44 5.46 0.04 0.69
					F/G 2.83 2.68 0.01 <0.01





Table 3. Effect of diet form on carcass characteristics of finishing pigs (Exp. 1)1
Diet	form2 Probability,	P	<
Item Meal Pellet SEM Diet
Gender	×	
Diet	form
no.	of	pigs	(>	215	lb)	marketed 473 480 --- --- ---
no.	of	pigs	(<	215	lb)	held	back 45 29 --- --- ---
Overall	marketing3,4,5
					Live	wt,	lb 275.6 287.7 1.5 <0.01 0.69
					HCW,	lb 203.4 214.5 1.3 <0.01 0.30
					Yield,	%6 73.8 74.5 0.1 <0.01 0.03
					Lean,	%7 53.2 52.8 0.1 0.07 0.56
					Backfat	depth,	mm7 19.1 19.7 0.3 0.19 0.40
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Table 4. Effect of diet form on growth performance of finishing pigs (Exp. 2)1
Diet	form2
Item Meal Pellet SEM Probability,	P	<
d	0	to	14
					ADG,	lb 1.87 1.83 0.06 0.39
					ADFI,	lb 3.56 3.58 0.12 0.85
					F/G 1.90 1.95 0.02 0.12
d	14	to	28
					ADG,	lb 1.72 1.97 0.07 <0.01
					ADFI,	lb 3.76 4.17 0.17 <0.01
					F/G 2.19 2.12 0.03 0.05
d	28	to	42
					ADG,	lb 2.27 2.34 0.10 0.03
					ADFI,	lb 5.11 5.01 0.32 0.23
					F/G 2.25 2.14 0.05 0.01
d	0	to	42
					ADG,	lb 1.95 2.05 0.08 <0.01
					ADFI,	lb 4.14 4.25 0.20 0.24
					F/G 2.12 2.07 0.03 0.15
Weight,	lb
					d	0 58.2 58.3 1.8 0.98
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Finishing Pig Nutrition and Management
Effects of Feeder Design, Gender, and Dietary 
Concentration of Dried Distillers Grains with 
Solubles on the Growth Performance and Carcass 
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Finishing Pig Nutrition and Management
Figure 1. Conventional dry feeder with cup waterer.
Figure 2. Wet-dry feeder. 
Note	that	the	cup	waterer	was	shut	off	so	the	only	source	of	water	was	through	the	feeder.
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Table 1. Diet composition1 
Dietary	phase
d	0	to	28 d	28	to	56 d	56	to	78 d	78	to	99
DDGS,%2: 20 60 20 60 20 60 20
Ingredient,	%	
					Corn 60.07 26.45 63.00 29.90 66.84 33.55 58.36
					Soybean	meal	(46.5%	CP) 18.06 11.20 15.25 7.83 11.49 4.24 19.85
					DDGS 20.00 60.00 20.00 60.00 20.00 60.00 20.00
					Limestone 1.00 1.40 0.95 1.35 0.90 1.35 1.00
					Salt 0.35 0.35 0.35 0.35 0.35 0.35 0.35
					Liquid	lysine	(60%) 0.40 0.50 0.35 0.48 0.33 0.43 0.33
					VTM	+	OptiPhos	20003 0.12 0.10 0.10 0.09 0.09 0.08 0.08
					Paylean --- --- --- --- --- --- 0.025
Total 100.00 100.00 100.00 100.00 100.00 100.00 100.00
Cost,	$/lb4 0.110 0.098 0.107 0.096 0.104 0.093 0.117
Calculated	analysis
SID5	amino	acids,	%
					Lysine,	% 0.95 0.95 0.85 0.85 0.74 0.74 0.95
					Isoleucine:lysine,	% 68 77 70 80 72 85 71
					Leucine:lysine,	% 175 231 188 249 204 278 180
					Methionine:lysine,	% 31 40 33 43 35 48 32
					Met	&	Cys:lysine,	% 63 81 67 86 72 96 65
					Threonine:lysine,	% 61 73 64 76 67 82 64
					Tryptophan:lysine,	% 17 18 18 18 18 18 18
					Valine:lysine,	% 81 97 85 101 89 110 84
CP,	% 18.9 23.8 17.9 22.5 16.5 21.1 19.6
Total	lysine,	% 1.10 1.18 0.99 1.07 0.87 0.94 1.10
ME,	kcal/lb 1,526 1,521 1,527 1,522 1,529 1,523 1,526
SID	lysine:ME	ratio,	g/Mcal 2.82 2.83 2.52 2.53 2.20 2.17 2.82
Ca,	% 0.47 0.60 0.44 0.57 0.41 0.56 0.47
P,	% 0.43 0.58 0.42 0.56 0.41 0.55 0.44
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20%	DDGS 60%	DDGS 20%	DDGS 60%	DDGS Probability,	P	<








					ADG,	lb 2.04 2.01 1.90 1.91 1.88 1.81 1.81 1.75 0.02 0.001 0.001 0.05 0.02 0.04
					ADFI,	lb 5.58 5.23 5.50 5.20 4.86 4.54 4.84 4.47 0.06 0.001 ---3 --- 0.001 ---
					F/G 2.75 2.60 2.90 2.72 2.59 2.51 2.67 2.56 0.04 0.001 0.001 --- 0.001 ---
d	78	BW,	lb 239.5 234.8 226.6 227.5 227.3 218.8 220.2 214.9 1.8 0.001 0.001 0.05 0.01 0.04
d	78	to	99	 20%	DDGS
					ADG,	lb 2.45 2.35 2.66 2.50 2.34 2.25 2.42 2.43 0.08 0.02 0.01 --- --- ---
					ADFI,	lb 7.51 6.64 7.74 6.80 6.62 6.17 7.03 6.64 0.17 0.001 0.02 --- 0.001 0.06
					F/G 3.07 2.83 2.93 2.72 2.83 2.74 2.92 2.73 0.08 --- --- --- 0.01 ---
d	0	to	99
					ADG,	lb 2.11 2.07 2.05 2.02 1.97 1.89 1.93 1.88 0.02 0.001 0.01 --- 0.01 ---
					ADFI,	lb 5.94 5.50 5.93 5.51 5.19 4.86 5.27 4.89 0.06 0.001 --- --- 0.001 ---
					F/G 2.82 2.65 2.90 2.72 2.64 2.56 2.73 2.60 0.03 0.001 0.01 --- 0.001 0.10





This publication from the Kansas State University Agricultural Experiment Station and Cooperative Extension Service 
































Table 3. Effects of feeder design, gender, and dietary concentration of dried distillers grains with solubles (DDGS) on the carcass characteristics and profit-
ability of growing-finishing pigs1,2
Feeder	type
Wet-Dry Conventional	dry
20%	DDGS 60%	DDGS 20%	DDGS 60%	DDGS Probability,	P	<





Live	BW,	lb 289.5 279.1 277.9 271.2 273.7 262.1 267.1 259.9 3.8 0.001 0.01 0.001 ---3
HCW,	lb 216.0 209.7 209.2 203.1 204.5 196.5 200.1 196.0 3.0 0.001 0.01 0.001 ---
Yield,	% 74.6 75.1 75.3 74.9 74.7 75.0 75.0 75.4 0.3 --- --- --- ---
Backfat	depth,	in. 0.84 0.69 0.78 0.65 0.72 0.58 0.70 0.57 0.02 0.001 0.01 0.001 ---
Loin	depth,	in. 2.33 2.38 2.32 2.32 2.36 2.45 2.33 2.37 0.05 --- --- --- ---
Fat-free	lean	index 48.8 50.4 49.3 50.7 49.9 51.2 50.0 51.5 0.2 0.001 0.05 0.001 ---
Jowl	IV4
					d	78	(n	=	72) 68.7 70.8 80.2 81.3 71.0 74.1 81.2 86.2 1.5 0.001 0.001 0.001 ---
					d	99	(n	=	72) 70.3 73.8 79.3 81.4 72.0 75.0 81.0 82.9 1.2 0.05 0.001 0.001 ---
Live	bid,	$/cwt 40.50
Premium/pig,	$ -2.07 4.61 2.13 4.73 4.14 7.35 4.69 7.31 1.09 0.001 --- 0.001 ---
Value	live,	$/cwt 39.91 42.25 41.38 42.34 42.13 43.40 42.36 43.39 0.40 0.001 0.08 0.001 ---
Revenue/pig,	$ 115.52 117.95 114.95 114.86 115.27 113.77 113.14 112.82 1.98 0.09 --- --- ---
Feed	cost/pig,	$ 103.67 93.68 92.94 86.17 89.04 81.71 81.86 75.74 1.27 0.001 0.001 0.001 ---
Facility	cost/pig,	$ 10.40
Pig	cost	at	entry,	$ 50.00
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Economic Impact of Removing Pigs Before 
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Finishing Pig Nutrition and Management
Table 1. Effect of sex and marketing strategy on growth performance (Exp. 1)1
  Treatment2   Probability,	P <
Item None 2	pigs 4	pigs SEM Linear Quadratic
Weight,	lb
					d	0	(before	topping) 240.6 241.5 241.6 2.29 0.81 0.82
					d	0	(after	topping) 240.6 238.8 236.6 2.38 0.58 0.29
					Tops --- 271.9 267.0 2.79 --- ---
					d	8 260.0 259.9 259.5 2.39 0.99 0.90
					d	15 275.0 276.9 275.6 2.26 0.56 0.95
d	0	to	8
					ADG,	lb 2.41 2.62 2.83 0.120 0.19 0.04
					ADFI,	lb 5.89 6.31 5.93 0.168 0.10 0.39
					F/G 2.60 2.47 2.11 0.131 0.43 0.01
d	8	to	15
					ADG,	lb 2.10 2.40 2.30 0.127 0.12 0.70
					ADFI,	lb 6.62 7.14 7.11 0.131 0.01 0.19
					F/G 3.52 3.08 3.14 0.239 0.22 0.57
d	0	to	15
					ADG,	lb 2.26 2.52 2.58 0.068 0.01 0.02
					ADFI,	lb 6.23 6.70 6.48 0.138 0.03 0.97
					F/G 2.81 2.67 2.52 0.085 0.24 0.03
1	A	total	of	1,126	pigs,	initially	241	lb,	were	used	with	22	to	27	pigs	per	pen	and	15	replications	per	treatment.
2	None	=	topped	0	pigs/pen,	2	pigs	=	topped	2	pigs/pen,	4	pigs	=	topped	4	pigs/pen	on	d	0.
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Table 2. Economic impact of gender and marketing strategy (Exp. 1)1
  Treatment2   Probability,	P <
Item None 2	pigs 4	pigs SEM Linear Quadratic
Total	pig	weight	produced,	lb/pen 6,865 6,905 6,850 53.9 0.60 0.65
Revenue3
					Low,	$/pen4 3,089 3,107 3,082 24.3 0.60 0.65
					High,	$/pen4 4,119 4,143 4,110 32.4 0.60 0.65
					Low,	$/pig5 123.57 124.29 123.30 0.972 0.60 0.65
					High,	$/pig5 164.76 165.72 164.40 1.295 0.60 0.65
Total	feed	consumption
					Feed	usage,	lb/pen 2,336 2,310 2,040 47.6 0.66 <0.0001
					Feed	usage,	lb/pig 93.4 92.4 81.6 1.90 0.66 <0.0001
Feed	cost6
					Low,	$/pen 233.6 231.0 204.0 4.76 0.66 <0.0001
					High,	$/pen 303.6 300.4 265.2 6.19 0.66 <0.0001
					Low,	$/pig7 9.34 9.24 8.16 0.190 0.66 <0.0001
					High,	$/pig7 12.15 12.01 10.61 0.247 0.66 <0.0001
IOFC,	$/pen8
					LowRev-LowFeed 2,856 2,876 2,878 22.0 0.50 0.57
					HighRev-HighFeed 3,815 3,843 3,845 29.4 0.50 0.59
					LowRev-HighFeed 2,786 2,807 2,817 21.4 0.47 0.37
					HighRev-LowFeed 3,885 3,912 3,906 30.0 0.52 0.77
IOFC,	$/pig8
					LowRev-LowFeed 114.23 115.05 115.14 0.879 0.50 0.57
					HighRev-HighFeed 152.61 153.71 153.79 1.175 0.50 0.59
					LowRev-HighFeed 111.42 112.28 112.69 0.858 0.47 0.37
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Table 3. Effect of different marketing strategies on growth performance of remaining pigs (Exp. 2)1
  No.	of	pigs	topped	per	pen  
Probability,	P <d	0: 0 2 2 2 2
d	10: 0 0 2 4 6 SEM Linear Quadratic
Weight,	lb
					d	0	(before	top) 234.0 234.0 234.0 234.1 234.0 1.83 0.99 0.96
					d	0	(after	top) 234.0 231.5 231.2 231.4 231.5 1.92 1.00 0.92
					d	0	(top	pigs) --- 264.0 270.0 268.6 265.1 3.12 --- ---
					d	10	(before	top) 259.9 257.9 257.5 258.7 258.3 2.17 0.83 1.00
					d	10	(after	top) 259.9 257.9 255.3 253.9 250.8 2.39 0.07 0.93
					d	10	(top	pigs) --- --- 283.4 283.0 281.1 2.77 --- ---
					d	20 275.8 277.7 275.5 274.8 274.3 2.65 0.39 0.76
d	0	to	10
					ADG,	lb 2.45 2.57 2.60 2.53 2.52 0.053 0.32 0.75
					ADFI,	lb 5.99 5.96 6.28 6.39 6.28 0.121 0.24 0.29
					F/G 2.45 2.32 2.41 2.53 2.49 0.043 0.02 0.29
d	10	to	20
					ADG,	lb 1.59 1.91 2.02 2.08 2.28 0.093 0.01 0.63
					ADFI,	lb 5.65 5.86 6.31 6.69 6.72 0.098 <0.0001 0.13
					F/G 3.65 3.20 3.14 3.32 2.95 0.163 0.53 0.42
d	0	to	20
					ADG,	lb 2.02 2.24 2.32 2.32 2.42 0.052 0.03 0.88
					ADFI,	lb 5.82 5.91 6.30 6.52 6.47 0.085 0.01 0.17
					F/G 2.90a 2.66b 2.71bc 2.82c 2.67bc 0.052 0.68 0.24
1	A	total	of	1,084	pigs,	initially	234	lb,	were	used	with	27	pigs	per	pen	and	8	replications	per	treatment.
abc	Within	a	row,	means	without	a	common	superscript	differ	(P	<	0.05).
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Table 4. Effect of different marketing strategies on various economic parameters (Exp. 2)1
No.	of	pigs	topped	per	pen
Probability,	P <d	0: 0 2 2 2 2
d	10: 0 0 2 4 6 SEM Linear Quadratic
Total	pig	weight	produced,	lb/pen 7,448 7,471 7,443 7,440 7,429 64.1 0.67 0.90
Weight	discount,	$/pen 68.8a 37.0b 32.6b 38.2b 28.7b 8.46 0.61 0.76
Revenue,	$/100	lb 55.8 56.6 56.5 56.4 56.3 0.43 0.59 1.00
Revenue,	$/pen 3,115 3,178 3,146 3,094 3,095 33.2 0.05 0.61
Revenue,	$/pig 115.37 117.71 116.54 114.58 114.64 1.228 0.05 0.61
Feed	usage,	lb/pen 3,141a 2,954bc 3,022c 3,002c 2,849b 41.8 0.32 0.14
Feed	usage,	lb/pig 116.3a 109.4bc 111.9c 111.2c 105.5b 1.55 0.32 0.14
Feed	cost2
					Low,	$/pen 314.1a 295.4bc 302.2c 300.2c 284.9b 4.18 0.32 0.14
					High,	$/pen 408.4a 384.0bc 392.9c 390.3c 370.3b 5.43 0.32 0.14
					Low,	$/pig 11.63a 10.94bc 11.19c 11.12c 10.55b 0.155 0.32 0.14
					High,	$/pig 15.13a 14.22bc 14.55c 14.45c 13.72b 0.201 0.32 0.14
IOFC3
					At	low	feed	cost,	$/pen 2,801 2,883 2,844 2,794 2,811 31.1 0.07 0.39
					At	high	feed	cost,	$/pen 2,707 2,794 2,754 2,703 2,725 30.6 0.08 0.34
					At	low	feed	cost,	$/pig 103.73 106.77 105.34 103.46 104.10 1.153 0.07 0.39





Table 5. Effect of different marketing strategies on carcass characteristics (Exp. 2)1
Number	of	pigs	topped	per	pen
Probability,	P <d	0: 0 2 2 2 2
d	10: 0 0 2 4 6 SEM Treatment Linear Quadratic
Carcass	weight,	lb 206.4 208.8 208.1 205.6 205.8 2.40 0.78 0.23 0.70
Yield,	% 76.6 76.4 76.3 75.5 75.8 0.41 0.23 0.13 0.66
Lean2,	% 56.4 56.1 57.5 56.4 56.6 0.62 0.54 0.97 0.50
Loin	depth2,	in. 2.48 2.48 2.61 2.53 2.54 0.051 0.36 0.60 0.35
Backfat2,	in. 0.61 0.60 0.60 0.62 0.64 0.018 0.29 0.19 0.84
Fat-free	lean	index2 51.3 51.3 51.4 51.1 50.9 0.20 0.32 0.25 0.78
1	A	total	of	1,084	pigs,	initially	234	lb,	were	used	with	27	pigs	per	pen	and	8	replications	per	treatment.
2	Values	adjusted	to	a	common	carcass	weight.
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Incidence and Severity of Arcanobacterium	
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Table 1. Pigs with histological injection site abscesses after vaccination1
Item Needle-and-Syringe Needle-Free2 P-value
Neck
					Total 198 198 ----
					Positive 0 5 0.06
					Negative 198 193 ----
Ham
					Total 198 198 ----
					Positive 1 7 0.0313
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Sensory Characteristics of Loins from Pigs Fed 
Glycerol and Ractopamine HCl During the Last 
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Table 1. Diet composition (as-fed basis)1
Ractopamine	HCl,	g/ton
  0 6.75
Ingredient,	% 0%	glycerol 5%	glycerol 0%	glycerol 5%	glycerol
Corn 82.77 77.36 74.81 69.41
Soybean	meal	(46.5%	CP) 15.24 15.64 23.19 23.59
Glycerol --- 5.00 --- 5.00
Ractopamine	HCl	(9	g/lb) --- --- 0.04 0.04
Monocalcium	P	(21%	P)	 0.48 0.48 0.43 0.45
Limestone 0.90 0.90 0.88 0.85
Salt 0.35 0.35 0.35 0.35
Vitamin	premix 0.04 0.04 0.04 0.04
Trace	mineral	premix 0.05 0.05 0.05 0.05
Phytase2 0.03 0.03 0.03 0.03
L-Lysine	HCl 0.15 0.15 0.15 0.15
DL-methionine --- --- 0.02 0.02
L-threonine 0.01 0.01 0.03 0.03
Total 100.00 100.00 100.00 100.00
Calculated	analysis
SID3	amino	acids,	%
					Lysine 0.70 0.70 0.90 0.90
					Methionine:lysine	 31 31 30 30
					Met	&	Cys:lysine 65 63 61 59
					Threonine:lysine	 64 64 64 64
					Tryptophan:lysine	 19 19 19 19
SID	lysine:ME,	g/Mcal	 2.09 2.09 2.69 2.69
ME,	kcal/lb 1,521 1,521 1,520 1,520
Total	lysine,	% 0.79 0.79 1.01 1.01
CP,	% 14.3 14.0 17.3 17.1
Ca,	% 0.51 0.51 0.51 0.51
P,	% 0.44 0.42 0.46 0.45
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Table 2. Influence of crude glycerol and ractopamine HCl on loin characteristics1 
Ractopamine	HCl,	g/ton  














Cooking	loss,	% 25.63 24.65 25.20 24.13 0.66 0.95 0.47 0.13
Warner-Bratzler	shear	force,	lb 8.71 8.40 8.09 8.64 0.24 0.41 0.74 0.81
Sensory	traits
Myofibrillar	tenderness2 5.6 5.8 5.7 5.6 0.16 0.23 0.94 0.74
Connective	tissue	amount3 7.2 7.4 7.5 7.3 0.08 0.01 0.37 0.76
Overall	tenderness2 5.8 6.1 6.1 5.9 0.15 0.15 0.89 0.73
Juiciness4 5.1 5.0 5.0 5.2 0.13 0.21 0.62 0.83
Pork	flavor	intensity5 5.4 5.3 5.3 5.4 0.09 0.09 0.64 0.86
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